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ISEMENT 



e neccflary to Rate, that during the 
time this edition was in the Prefs, a great 
change took place on the Continent, by the 
Overthrow of Bonaparte's Government 
and the RefVoralion of the Bourbons to their 
ancient Throne of France, in the perfon of 
Loui^laailJ^^vhom, it is i 




the great obj^it on 
PARTE has been pi 
honourable Exile, in 'he iJiand o 
ated in the Mediterranean, near the cnall of 
Tufcany, with a fptendid income Many of 
the Governments on the Continent will in 
confequence.be materially changed; but as 
the final arrangements will not be adjulted till 
the meeting of the Congefs, which is expedled 
to take place in O<^ober next, at Vienna, we 
coulkl not tn^ke the ncceflary a'terations in the 
prefent edition of this little work. 
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PREFACE. 



It was faid ef one of the ancients — I think 
^^ms •SOCRATES, or his di^c^ple Plato — 
^•*i^alS!tt Philofophy down from- 

" iicavea to.dwell aniong men upon eartl), 

f 

The fame may, in fome mcafure, be 
affirined of all tbofe who fuccefsfully 
eadea¥opc to render ths Arts and Sci- 
BisLC^Sj which were formerly wrapped up 
ifl the learned languages, and in technical 
terms, inteiligfble to the bulk of mankind, 
or to thofe who have not had the advan- 
tagtt. of a liberal education. * 

Svpu was, no doubt, the defign of Dr. 
TujiKER, in the prefent puMJcadon ; and 



VI PREFACE. 

/ 

if he did net render it more copious and 
comprehenfive, it was neither for want of 
inclination nor. ability; -but merely from a 
defire of confining the fize of. the book, as 
well as its price/ within as narrow limits as 
pofSble. 

He intended, however, had he lived, 
to have made many additions to the work. 
Thefe he purpofed chiefly to introduce in 
the article of Phyfics or Natural Philo- 
ibphy, convinced that .what he had already 
faid on Metaphylics and, Moral Philofophy 
was as much as was neceflary or proper 
fop thofc for whofe ufe the book was 
exprefsly compofed. 

The Editor of the fourth Edition had an 
opportunity of being perfeftly acquainted 
with the Doftor's fcntiments in thefe par- 
ticulars, and endeavoured to execute his 
intentions in the beft manner he could. 

The Additions, that were therein made 
to the, work, were interfperfed through 
various parts of it ; but will cliiefly be met 
with in the Appendix at the end, where 
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the reader will fee three articles, contain- 
ing abridgments of Natural Hiftory, and 
the fciences of Eledtricity and Galvanifm, 
which were.totally unknown to the an- 
cients, and which, though they had fo 
long efcaped the refearches of mankind/ 
are yet luppofed to be the real fources pi 
many of thofe phenomena or appearances 
which were formerly afcribed to fupcr- 
natural caufes. 
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X HE liberal patronage of a generous Public, 
which had rewarded the Proprietor's exertions 
by the rapid fale of thirteen large impreflions. 
called forth his gratitude in cauiing the laft and 
prefent edition to be revifed and improved, 
The article on Galvanism, a fcience which 
has developed many phenomena before little 
under({ood, has been entirely added, and 
many other articles have been much im- 
proved, as a flight comparifon will demon* 
ftrate. — No care oir expence has, in (hort 
been wanting to render it ftill more defervinf 
of that general approbation, with which it hai 
been fan£lioned through the former editions 
by the corredions, additions, and advantage 
of the prefent. 
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LESSON I. 

Of REUGION. 

•* The fear of the Lord is the beginning of wlfdom ; 
** a good underftanding have all they that keep his 
** commandments/' david-. 

'* Be particular not to negle6l religion in the education 
** of your children. In vain wiU you endeavour to 
•* conduct them by any other path. If they are dear 
** toyoUt if you expeS from them credit and comfort ^ 
** from religion muft be derived their happinefs and 
•'yourowm.*' father gerdil. 

JAELIGION ! foother of all our kecnefl: 
forrows, fource and refiner of all our real 
joys ! {hed'itfay heavenly influence on our 
ibuls; direcl, animate, and crown our pur- 
fuits ; pervade andconfecrate all our thoughts, 
words, and actions ; or we can never anfwer 
the defign of God in our creation \ bvxt ^^ 
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2 AN ABRIDGMEKT OF THE 

fiall fhort of true happinefs in this life, am 
fink to the compleateff wretchednefs in tha 
which is to come, 

^eft. What is religion ? 

Anh It is that general habit of reverend 
towards the Divine Being, by which we ar< 
enabled and inclined to worfliip and ferv^ 
God in fiich a manner as we conceive mof 
agreeable to his willy fo as to procure hi 
fevour and bleffing. 

^. What IS the fource and foundation o 

religion ? 

A* The foundation of all religion refts oi 
the belief of the exigence of a fuperior being 
who governs the world, and upon whom th 
happinefs or mifery of mankind ultimately 
depends. Religion is ufually confidered unde 
two heads, viz. Natural and Revealed, 

j^ What is natural religion ? 

A. It is founded Aon thof^ notion^ of 
Pivine Beipg which may be attained by th 
light of naciire and reafon.* 



* Man has been defined a rational creaturty l>ut Ton 

of the bruti creation, as the horfe, dbg^' elephant, &i 

il (li(i:over fuch traits of reafon, as ihew it to be by r 

I means exclufively confined to man, ' He has tiiei^foi 

been called a reUgioui animaU fmcQ no creature> excej 

y I manj apiie^rs to h^ve any fenfp qf religion. 
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^ What is meant by revealed religion ? 

A. It depends on the difcoveries made by 
the fupreme being to his prophets, and more 
particularly to his fon Jefus Chrift, the 
greateft of all prophets \ and by them to the 
world, by means of the boolcs of the old and 
new Teftament. Revealed religion is either 
the Jewifh or Chriftian. 

J^ On what is the Jewilh religion founded ? 

A. On the law given by Mofes to the 
tribes of Ifrael, and the various prophecies of 
the Old Teftament* 

^ Who is the author of the Chriftian 
religion \ 

A. Jefus Chrift, who in the fcriptures of 
the New Teftament is emphatically ftyled 
the Son of God, or Mefuah, and the Saviour 
of men. 

^. Was he a perfon of high rank ? 

A, No : in the eftimation of the world hi« 
defcent was very mean. In his youth he was 
a pattern of obedience to all children : when 
he attained more advanced years, he probably 
followed the bufinefs of a carpenter ; and after 
his baptifm by John, he travelled on foot, 
preaching the glad tidings of the gofpel to his 
countrymen. During the whole of his mif- 
fion he was contented with mean lodgings, 
and humble fare; and chofe ioi \Cv% c^xir 

B a 
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panions, whom he made apoflles or preachers, 
virtuous but obfcure chara£lers; and at laft 
he was crucified as a martyr, and was raifed 
to life by the Almighty, thereby proving the 
divinity pf the religion which he had taught. 

^ Are there ahy falfe religions ? 

A^ Yes, many j but the two principal arc 
Paganifm and Mahometanifm. 

SI2, What is Paganifm ? 

A. The religion of heathen nations. As 
the Deity, in this, is reprefented under various 
forms, and by all kinds of images or idols, it 
is called idolatry, or image worfhip. 

^ From whom had Mahometanifm its rife ? 

A. From Mahomet, who was born at 
Mecca, a city of Arabia, in 571, and died at 
Medina in the year 631. His fyflem is a 
compound of Paganifm, Judaifm, and Chrif- 
tianity, contained in the Koran, or Alcoran. 

^ What do you mean by pure religion ? 

A, That which is founded on the word of 
God only: whereas corrupted religion is that 
which is full of human conceits and devices. 

^ Of what advantage is an exa6t obferv- 
ance of religion to a ftate ? 

A, Very great \ it infpires honefty in every 
one, juftice in princes, fidelity in fubjeils, 
integrity in magiftrates, good faith in com- 
merce, union and fidelity in marriage. 
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LESSOJSt It 

OF THE ARTS AND SCIENCES. 

•* The taking a tafte of e'veryjbrt of knowledge is ne- 
** cef&iy to fonn the mind) aiid is the only way to 
'* give the underftanding its due improvement to the 
<< full extent of its capacity/* toCKS. 

j^tf^. What is fdence? 

^nf. A certain knowledge of fomething, 
deduced from felf-evldent principles. 

^ What is art ? 

A. Art is the way of doing a thing furely, 
reiadily, and gracefufly, which is not taught 
by nature and inftinA. 

ij. How are" the arts divided ? 

J. Into liberal and mechanical : the lilerd 
arts are philofophy, rhetoric, grammar, mai- 
diematics, aftronomy, painting, muftc) and 
(culpture. 

^ Why arc they fo called ? 

A. Becaufe the ancients allowed them to 
be ffudied only by the Libert or free per fons. 

A, H'ow many fciences are there ? 

B 3 



5 AN ABRIDGMENT OF THE 

A. Eight principal ones :— ift, Theology; 
2d, Philofophy; 3d, Jurifprudence ; 4^1, 
Medicine; 5th, Rhetoric; 6th, Grammar; 
7th, Poetry \. and 8tb,,thc Mathematics, 



I. OfTbiihgy. 

What is theology ? 

That fcience which contemplates the 

nature of God and divine beings : the term 

is derived from two Greek words, viz. eio^, 

God^ and ^oyo?, word^ or difcourfe, that is, 

the word of God^ or a difcourfe concerning 

God. 

^ How may the exiftence of God be 
proved ? 

J. What is necellary to be known of God 
is manifeft in the works of the creation. 
The heavens declare the glory of God. The 
fun, the n\oon, the ftars, fliew themfelves 
to be his handy- work. There is no nation 
where their voice is not heard, for it is gone 
through all the earth, and their word to the 
end of the world. 

^ To whom was the title of theologian 
firft given ? 

J. To St. John, who has by that name 
been diftinguiihed from the other three evan- 
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gcliiis, becaufc they only wrote the hiftory of 
the life of Jefus Chrift; but the writings of 
St. John enter more at large into the nature 
and attributes of the divine being. 



II. Pbilofophy. 

^ What is philofophy ? 

A, The ftudy of nature and morality ; the 
word is often ufed to denote the fciences, of 
which the univerfe is the obje^l: : the etymo- 
logy of the term philofophy is derived from 
two Greek words, iignifying love and wifdoniy 
or inowlidge : znd the term originally meant 
the love of wifdom or knowledge. 

^ What are the principal objects of phi- 
lofophy ? 

jI. God : the works of Nature and Man. 
It is divided into logic, morality, phyfics, 
metaphyfics. 

1. Logic. 

^. What is logic ? 

A. The art of thinking and reafoning juftly 
in our enquiries after truth, and the com- 
munications of it to others. The profefled 
bufine(s of logic is to explain the nature of 

i 
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the human mind, and the proper manner of 
conducing its feveral powers, in order to the 
attainment of truth and knowledge. 

^ In what does this art coniift ? 

A, In the reflections made by men upon 
the four principal faculties of their mind, per- ' 
ception, judgment, reafoning, difpofttion. 

^ What is gained by this fcience ? T^ 

A, It lays open thofe errors and miftake^ 
that we are apt through inattention to &11 
into : and it teaches us how to diilinguifh 
between truth, and what only carries the ap- 
pearance oF it : it fhews alfo in what certainty 
and demonftration are to be attained, and when 
we muft be contented with probability. 



2. Morality. 

^ In what are we inflrructed by morality ? 

4* It gives us rules for our beliaviour, 
manners, and conduA, whether in public or 
private life, and is pfpperly called EthicSy 
from the Greek word «$o(, and tmraUty^ from 
the Latin word mos^ plural mresy both fignify- 
ing manners or behaviour. In other words, 
this fcience may be defcribeJ as teaching thd 
knowledge of our duty, or the art of being 
virtuous and happy* X — 
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j^. Into what docs morality or moral phi- 
lofophy enquire i 

A, It enquires how man is conftituted; 
and in what the principles and difpofitions of 
his afbions and habits may be ^efblved. 

^. What is the refult of the enquiries into 
this fubje£): ? 

A. That the well being of man, as it 
refpedls his health and peace of mind, muft 
confift in the fupremacy of reiafon and con- 
fcience, and in the fubordination of the paf- 
fions and afit£tions to their authority and 
direction. 

3. Pbyftcs. 

^ From what is the word phyfics derived ? 

A. From the Greek word pt/<7»?, nature^ or 
fvffixny natural. 

^ Of what do ptiyiics treat ? 

A. Of natural philofophy in general, and 
of the doctrine of natural bodies, their phe- 
nomena, caufes, and efFecSls, with their various 
aiFeiSions, motions^ operations, ice. 



4* Of Meteors. 

^ What is a meteor ? 

Af A meteor is a changeable^ movcaJi^U^ 
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and impetfed body, or refemblance of a bbdy^ 
appearing in the air or atni6fphere> and ex- 
hibiting various appearances. Meteors may 
be reduced to thr^e clafles, ftre-balls, fhoot- 
ing-ftars, and ignes fatui. 

^ Can you give ah accoiiht of any re- 
markable meteors ? 

^. There were in the years 1783 and 1785 
two very ftriking meWors: the one in 1783 
vrais suppofed to be it Icaft 1600 yards in dia- 
meter : that in 17^5 p^d with fuch aftonifh- 
ihg rapidity that it did nbt allbw people to 
recover from their aftonifliment and terror 
before it had Vanifhed ; the light was very 
fimilar to a fiafh oF lighmihf ; and its velocity 
produced a noife like that of diftant thunder. 

J^. What is meteorology ? 

J. It is the fcience of ftudying the pheno- 
mena of the air or atmofphere. 

^ What is the air ? 

jf. A tranfparent and invifible fluid, encom- 
pafling all parts of the terreftrial globe. The 
air neai: the earth has been found to be 800 
times lighter than water : in the higher re- 
gions it is ftill lighter. ^-- 

The weight of a colurhn of air, reaching 
from the furface of the earth to the top of the 
atmofphere, is equal to that of a coIVimn of 
water, of the fiuxie diameter, about 33 feet 
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high ; for fo high, and no higher, w.ill water 
rife in a pump, by tti^ prelTure of the external 
ajjr, after tb^ air within, the pump has been 
extracted, by the pi(U>a*vj[Now the weight of 
a. Iquare. column of wat^v^i foot thick, and 
33 feet.high^ is :^ij6o pounds; b that a man 
of a middling iize, the furface of whofe body^. 
is about 14 fquare feet, fuftains a preiTure of 
air, of 30,240 pounds,)\^hen the air is of a 
moderate gravity : a preffure that would be 
infupportable, and even fatal to him, were it 
not that it is equal on every part, and coun* 
terbalanced by the fpring of the air within 
bim^ which is diffufed through the whole 
body, and re-a6h againft this preflTure with 
an equal preflure.y Hence it is, that a column 
of mercury, in the barometer, from the fame 
principle, does not rife higher, on a medium, 
than 29 inches and a half, which is about the 
fourteenth part of 33 feet, and the fpecific 
gravity of mercury is to ;hat of water nearly 
as 14 to I. --/ ' 

^ What is the compofition of meteors ? 

^* Some are found to be ftony bodies that 
have been analyfed by chemills, fuch are the 

*f ' 

meteoric balls ; but the (hooting ftars and 
Jgnes fatuiare probably electrical phenomena, 
occasioned by the inflammation of different 
fpecies of hydrogen gas. 
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^ Have ftonesadually fallen from the air? 

jf. The h& is certain; it has been ob- 
ferved in many parts of the world ; and the 
only difficulty is to afcertain whence they 
come ; whether from the moon ; or whether 
they are formed by chemical combination in 
the atmofphere. 
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LESSON III. 

5. tbg mnds. 

^.W^HAT is the wind ? 

A. Nothing elfe but the air put into mo« 
tton V and this occafioned chiefly by itieans 
of heat. For, when any part^of the air is 
heated by the fun, or otherwife, il will be 
expanded, and become lighter ; but the lighter 
body always afcends, and leaves a partial 
vacuum, to which the furroUnding air will be 
impelled J and fo, by various degrees of heat 
in different places, there will arife various 
motions of the air. -r" 

When the air is mach heated, it will afcend 
towards the upper part of the atmofphere, 
and the adjacent air will ru(h in to fupply its 
place ; and therefore there will be a ftream or 
current of air, from all parts, towards the place 
where the heat is. And hence we fee the 
reafon why the air ru(hes with fuch force into 
aglafs-houfe, a tile-kiln, or towards any place 
where a great fire is made: and alfo why 
finoke is carried up a chimney, and why the 
air ruihes through the key^^hole of the door, 
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or any faaall chink, when there rs a fire in 
the room. So in general we may take it for 
granted, that the air will prefs towards that 
part of the woild where it is mod heated. 

J^. How are the winds divided ? 

A. Into four principal ono^, the north, 
SOUTH,, Ej^st, and west, which roceive 
their names ?rom the four principal quarters 
of the world. 

J^. Wl)at are the diftinguilhing propertiea 
of the feveral winds ? 

A. The frigid zone is the parent of the 
north wiad, which is.confeqjuently the coldeft. 

The fQutb weft is the.warme^t, particularly 
in the fummer, becaufe it comes from tbp^ 
torrid zone, over countries hotter than ours. 
. With the fouth caft wind we. generally, 
have rain. 

The eaft wind is the drjefl, becaufe it 
comes acro(s the vail continent of Afiai but 
little watered by rivers or fea^» 

The weft wind is generally damp^ and 
often b}ow$ us rain ; becaufe, as it crofTes 
the great Atlantic Ociean, it attracts a great 
quantity of vapours* / ^ 

^ What eft'cft is prikluced by the rufhing 
together of thefc winds ? 

J. When thefe impetuous winds happen 
to mect> the greateil inconveniencies follow* 
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^ f rokii lyence f>roceed tempefts^ thunder, rain, 
hail» and whirlwinds. s...X«-^ 

^ What is the velocity of the wind ? 

wl. The velocity of the wind is at the rate 
•ef 50 or 60 miles an hour in a great ftorm ; 
that of a common brifk wind is about 1$ 
miles an hour; and fome winds move not 
even (Out mile in that fpace of time* — ' 

A perfon, therefore, on hoHeback, and 
even fomefimcs on foot, may be faid to out« 
ftrip the wind ; for if he moves fl!lef than 
the wind, which is very poffibie^ he will have 
a wind in his face, though the motion of the 
ihr bfe really the contrary way^^ 

^. Does the air ever movfe in different 
iltie£Uoas at the <ame time ? 

A. The air is often feen to move in two 
Mntrary cuncnts, and this almoft always 
happens previoufiy to thunder* The clouds 
in fiich a cafe are (een to move one way, 
while the weather-cock points another. 

Red clouds appearing in the morning pre* 
fiige winds and rain. 

• 6r Clouds and Mifis. 

^ How are mifts formed ? 
if. Mifts are thofe collections of vapours ' 
which chiefly rife from fenny and «v;^>&' 

c 2 
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• 

places, and become more vilibk as the light 
of the day decreafes. 

^ ' What arc clouds ? 

jf. CloudsareacoUefiionofmiftyvapourSy 
fufpended in the air, Ibaring oa the wings of 
the wind in a ftate fo oondeofed as to appear 
dark. 

^ Pray how high do yoa fiippofe ,the 
clouds to fly ? 

A. From about a quarter of a mik to a 
mile. It is common for perfons^ by dimbing 
very high mountains, to get above chedouds, 
and fee them fwim beneath them, and, as it 
were, brufliing the fide of the mountains on 
which they ftand« 

^ Whence come the various figures and 
colours of the clouds ? 

A. The wonderful variety in the colours of 
the clouds is owing to their particnilar fitua- 
tion with regard to the fiui, and the difibent 
refledlions of his light; the various figures of 
the clouds refult from their texture, revolv* 
ing into any form according to the difierent 
force of the winds. 

y. Rain* 

^. What 18 rain? 

A. Rain procee4s from thick clouds con- 
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dcMftfisd by the cold, and \yhich, by their own 
weight, hW upon the earth in drops. 

'^ What are the figns that forecei rain ? 

jtm Small clouds feen very high, heaped 
one upon the other, prefage rain very foon. 
. When the horizon, at the rifing or fetting 
of the fun, appears pale and yellowifli, it is 
a fign of the air being full of vapours, and 
threatens bad weather. 

But when it is of a light red at thofe times, 
there are but few vapours in the air, and fine 
weather may be pxpe<Eled. - ' 

If the cloud that melts is greatly rarefied, 
and its particle^, in falling, meet an air mode- 
rately warm, thefe drops will be fo fmall, that 
they will not compofe rain^ but rime only. 

^j In what countries is there moft rain ? 

J. Hilly and mountainous diftri<Sls are 
moft fubjefk to rain, fo alfo are iflands and 
countries near the fea. Among the Andes It 
rains incefiantly, but the fiat country of Kgypt ' 
is confumed by perpetual drought. 

8. The Dew. 

^ From what is the dew produced ? 

^. From a quantity of particles <A ^^.<ftx 
fJjBt Bozt about in a ca\m 211^"^ ^t\^\\^iNx\^ 
/Ae form of vapours ; thcfe^ \>^\tv^coxv^^^^ 

c 3 
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by the coolnefs of the nighty lofe by degree 
their motion; and many uniting together 
fall in the evening in (mall invifible particles 
like an extremely fine and delicate rain 
which coutinues but a fiiort time, and is feei 
in drops of water, like pearls, upon leavei 
and herbs. 



9. Of Snow* 

^, How is fnew formed ? 

A. Snow is produced in wipter in the cok 
regions of the air, where the clouds pafs fronr 
that ftate of condenfation which might reduce 
them to rain, into that which is able to reduci 
them to ice; fo that as (bon as the cloudi 
begin to change into very fine drops of water 
each of thefe fmall particles freeze, and 
* touching each other, form flakes of fnow. 

^ Why are thefe flakes fo light and th( 
fnow fo white ? 

A. The fmall intervals that the flakes Ieav4 
between them, like fo many pores, filled witl 
air, are the caufe of their lightnefs* 

The fnow is white, becaufe the fmall par 
nicies of ice that compofe thofe flakes beinj 
lard, folid, tranfparent, and differently ar 
^anged, refledi the light from all parts. 
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LESSON IV. 

lo. Of the Hail. 

is formed when the parts of the 
'inning to &I), meet in their defcent 
d air^ which freezes them, and forms 
1 of ice, which are very near the 

fize the drops of water would have 
Jiey fallen* 

I. Tbundir and Lightning. 

lat is thunder ? 

life heard in the air, mod: frequently 
imert which is excited by a fudden 
or rufiiing together of eledrical 
lied thunder clouds. 
I the clouds be known before the 

) firft appearance of a thunder ftorm 
ifc cloud, or more, increafing very 
, and riftng into the higher regions 
I The lower furface is black and 
d i but the upper is finely arched 
sfined. Many of thefe clouds often 
one upon another. 
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^ Why is the lightnrng fecn before the 
thunder is heard ? 

>/. Becaufe found is longer in arriving to 
our ears than light to our fight. Light moves 
almoft inftantaneoufly ; found moves no more 
than 1 142 feet in a fecohd. That light moves 
much fader than found, any one may iatisfy 
himfelf by obferving a gun difcharged at a 
diftance, for he will fee the fire Idng before 
he hears the found. Hence a method is found 
of calculating the diftance of a thunder-ftorm 
or of a (hip in diftrefs. 

Example i. If there be 15 feconds of time 
elapfe between the ila(h of lightning and the 
thunder, you are diftant fifteen times 1142 
feet from the fpot of danger, or 5710 yards, 
or more than three miles. 

2. If you obferve the light of a fignal gun, 
from a (hip in jdiftrefs, 9 feconds before you 
hear the report, you know the (hip is 9 times 
1 142 feet, or 3426 yards, or nearly two miles 
off. To thofe who have no ftop watch, and 
whofe pulfe is regular, that is, which beats 
about 75 in a minute, a mile may be allowed 
for every fix pulfationsj of courfe, if the dif- 
ference between tlie fight and report of thun- 
', der or a gun be 9 feconds, the diflance is one 

: mile and a half. 
1 
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j^. What caofirs the continuation of the 
ufe of thunder I 

A^ The continiiatioii and repetition of the 
ibiiiid is caufed by a kind of echo, which 
rediros diofe rollings we hear after a great 
dap of diunder. 

i^ I have heard of thunder-bolts and their 
ftrange efiedts, pray what are they ? 

Am If what we call lightning a6ls with ex- 
trmdiiiary violence, and breaks and (hatters 
whatever oppofes its progrefs, it is called a 
thunder-bolt ; which the vulgar fuppofe to be 
a hard body, and even a ftone. 

^ Is it the lightning that does the mifchief, 
and not the thunder? 

if. Since the great difcoveries in elecflricity, 
almoft every eSed afcribed to thunder-bolts 
may be imitated by the eleArical machine and 
apparatus, by which it is demonftrated that 
dmnder is but a n^re (bund, and that light « 
ning is the powerful and deftrii&ive agent. 
It flies with incredible fwiftnefs firom the 
clouds U> the earth, and through every thing 
ftanding in its way. It ibmetimes kills men 
and amimals, bums and overthrows large trees 
and buildings, and fets fire to combuftible 
bodies. 
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12. Ofthi Irisj or Ralfdmo^ ^md Males. 

^ Whait is the Iris or Rainbow ? 

jft, A beautiful arch in the heavens, orna- 
mented with various colours, which is only 
feen when the fpeiSlator ftands with his back 
to the fun, and when it rains on the oppofite 
fide. ^ Its colours are, beginning from the 
tipper part, violet, indigo, blue, green, yellow, 
orange, red* 

^ What was the opinion of the ancients 
concerning this meteor f 

J. Its beautiful colours ftruck them with 
amazement. To the philoibphers Pliny and 
Plutarch, it appeared as an objedl which wc 
might admire* but could never explain*— 
The priefts always preferred the wood, on 
which the rainbow had appeared to reft, for 
their facriiices, vainly fuppofing that this 
wood had a perfume peculiarly agreeable to 
their deities. 

J^. How is the rainbow produced, and how 
does it acquire its beautiful and wonderful 
form ? 

yf. It is formed by the rays of the fun being 
re/ra£kd by the drops of faUm^ r^\u^ ^ud 
thence reQq&ei to the fpeiaator's e^e. 
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lere are generally two rainbows feen at 
ame time: a bright one, and another 
1 is fainter, fometimes fcarcely vifible. 
former is occafionpd by two refra£lion8 
»ne re(le£lion ; the latter by two refrac* 
and two reflections. The faintnefs of 
atter is owing to the double reflexion ; 
lere is a lofs of half the light nearly in 
' refledion. 

I ,the colours of the rainbow may be 
iced by making the rays of the fun pafi 
gh a tranfparent^prifm of glais. 

You have faid nothing of the rainbows 
bmetimes appear by night in the moon* 
^— -what think you of them ? ' 

Tht' lunar rainbow is formed in the 

manner, by the bright beams of the 
\ ftrikSng upon the bofom of a (hower. 
lar rainbow is a very uncommon fight. 

How do vou account for tHat lucid ring 
we fee difFufed round the moon, called 
ilof 

As this always appears in a rimy or 
feafon, we may fuppofe it occailoned by 
rfradion of light in the frozen particl^ 
e air. 
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13. Of the Aurora BweaEs. 

^. What is the caufe of the Aurora Bon 
alis, or northern lights } 

A* This phenomenon is occafioned by d 
paflage of the eledlric fluid from one doud 1 
another. It never appears near the equate 
and none are recorded in our annals bcfoj 
that remarkable one in November 1574, m 
after that, till March 6, 17 16, when one a| 
peared three nights (bcceffively. Since di; 
time, however, they have been common. . 
very remarkable and brilliant Aurora Boreal 
was seen for fome hours, in the neighbou 
hood of London, on the evening of the 131 
of December, i89i. 

^. Where is the Aurora Borealis md 
common i 

A. It is fcarcely ever feen near the equata 
but in the polar regions it is very commoi 
In the Shetland ifles the northern lights ai 
called the ^^ merry dancers :" there they ai 
the conftant attendants of clear evening 
and afford relief amidft the gloom of the lor 
winter nights. ,/\ 

^ Are they n6t common in Siberia? 

A. In the North-eafiern parts of th 
country the northern lights are obferved 1 
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with fingle bright pillars, rifiag in the 
, which, increafing, comprehend a large 
in the heavens, and rufh about with in- 
>le velocity, till they cover, like a vaft 
the expanfe of the heavens, glittering, 
¥ere, with gold, rubies, and fappbire. 



14. Earthquakes ^ 

What is an earthquake ? 
An earthquake was formerly fuppofed 
occafioned by die inflammation of fome 
ireous and bituminous exhalations con- 
I in the caverns of the earth, not far from 
rface. i Others are of opinion, that 
|uakes are not fo much owing to the 
iion of any fulphureous matter, or the 
ifion of any winds or vapours in the 
.8 of the earth, as to the ele&ic matter 
ig along the furface of it, and perhaps 
lunicating with that within. 
. Stukely was the firft who advanced 
pinion, in fupport of which he has urged 
fpecious arguments. In the firft place, 
rs, that in the earthquake whi^l^ hap- * 

at London, on the 20th of Se^X^tc^^t^ 
md which affected ai\ extcut ol c^MViXX^ 
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30 miles in diameter, had it arifei^ from % 
fubterraneous^explofion, it muft have moved 
an inverted cone, or, which is the fame thing, 
a folid body of e^tth in the Ihape of a fugar- 
loaf turned upiide down, whofe bafe was 30 
miles, and its axis, or depth, i j or 20 miles; 
an cfftSt which, he affirms, no natural power 
could produce. •^- 

Nay, in the great earthquake, that hap* 
pened in Afia Minor, A. D. 17, which de- 
ftroyed thirteen large cities, and which afFedled 
an extent of country 300 miles in diameter, 
had it proceed^ from a fubterraneous caufe, 
it muft have moved an inverted cone of folid 
earth 300 miles in diameter, and upwards of 
900 in circumference, and about 200 in depth ; 
which, Dodor Stukely fays, all the gun* 
powder lyhich has been made fmce the in- 
vention of it would 'not have been able to ftir^ 
much lefs any vapours, which could beitip- 
pofed to be generated fo far below the furface. 

Add tq this, that fhips failing upon the hot* 
tomlefs' ocean are efFe£ted by an earthquake, 
in the (ame manner as if they wepe ftanding. 
upon dry land.— They fccm to feel as if they 
had ftruck upon ;^ rock, or as if fomcthing 
had thumped againft their bottom. But this 
could never be the cafe did the earthquakef 
arife from a fttbtitraheous explofion at the 
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bottom of the fea; for that, at the utmoft, 
could only produce a gradual fwell of the 
m^ttTj and not a fudden ihock, like a ftroke 
of ele&ricity, as it now does. 

Hence he concludes that an earthquake is 
H Chock of the fame kind as thofe which occur 
in eleArical experiments. 

^ Are there not many fubterraneous places 
in the earth from which ilTue torrents of fmoke 
and of flames, rivers of melted metals, and 
clouds of afhes and ftones ? 

ji» Yes} they zee C2lledvolcanos; the moft 
famous of which are thofe of mount Etna in 
Sicily^ Fefuvius in Naples, and Hicia in 
Iceland. 

In an eruption from the fecond of thefe, 
the two cities of Pompeii and Herculaneum 
were buried by the lava, and lay concealed in 
that ftate for feveral ages, till they were lately 
^ifcovered. Pliny the elder, top, the famous 
oaturalift, perifhed on the occafion. Pliny 
the younger, author of the epiftles, has given 
us an account of this catafirophe in one of 
bis letters. 

The bowels of thefe burning mountains 
^pntaiii fulphur, bitumen, and other inflam- 
mable matter, the efkSts of which, mor^ 
dreadful than thofe of lightninfi ^ fj^tv^^H)^^^-^ 

D 2 
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have in all ages aftonifhed and defolated the 
earth. 

There was a moft dreadful eruption of 
Etna, confifting of liquid fire and burning 
matter, in 1693 ; it deftroyed fifteen or fix- 
teen different towns, eighteen eftates, and 
more than 90,000 fouls. 

Within the laft thirty or forty yedrs there 
have not been fewer than nine several erup- 
tions of Mount Vefuvius, beside manypre- 
ceding ones, fomc of which have been very 
accurately defcribcd by Sir Wm. Hamilton. 

That which harpened on the night of the 
13th of June, I ''94, was preceded, by earth- 
quakes, opening firfl in two places, from 
which ifTued columns of black fmoke, mixed 
with liquid inflamed matter; and afterwards 
more mouths were opened. Explofions, 
louder than thunder, with *{harp reports, as 
from the heavieft artillery, proceeded from 
all of them. The lava flowed about four 
miles in four hours ; the greatest part of 
Torre del Greco, a mile frotp Portici, was 
thereby deflroyed, or fo much iujured as to 
be uninhabitable. 

Though 17,000 inhabitants were driven out 
of the town of Torre del Greco, not more 
than fifteen Jives were lofl there. A promon- 
tory ofyo feet high in fome pVact^^ 'a.iv^^i^>ax 
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a quarter of a mile broad, has been formed 
by the lava which ran over the greateft part; 
of this town into the fea. 

The lava covered and totally deftroyed 
about 50,000 acres of rich vineyards and cul- 
tivated land ; and the temporary damage done 
to the vineyards on the Somma fide, and for 
many miles round, by the aflies, was immenfe. 
In ibme placets thefe aihes were not lefs than 
four feet deep. 

15. Of the Tides. 

^ Pray what are meant by the tides, or 
alternate flux and reflux of the fea ? 

A, The fea, like rivers* has its currents, 
that agitate the waters, and preferve them from 
putrefaction. The waters of the ocean have 
been obferved regularly from all antiquity to 
fwell twice in about five and twenty hours, 
and as often to fubiide again : thefe motions 
are called the tides. 

^ In what time docs the tide rife and fall, 
Qr, as it is ufually called,y20«; and ehh f 

A. In its influx the fea generally rifes for fix 
hours, when it remains, as it were, fufpended, 
and in equilibrio, for about twelve minutes, 
and that time is called high water. 

In its reflifx the fea falls for fix houi%.|^Vk^Tw 
)t rcfn^ins^ as it were, in a\\kc towvwac-i^vx^- 

B 3 
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pended, ind in equilibrio for about twelve 
minutes ; at that time it is called low water. 

In fome places the tide takes feven hours or 
more in its rifing, and about five or even left 
in its ebbing. 

^ What is die caufe of thefe wonderful 
appearances I 

A. According to Sir Isaac Ninvtcfty they 
are occafioned by the attraction of the moon; 
for the waters immediately underneath the 
moon will be attracted up in a heap, whilft 
the waters on the oppofite fide of the earthy 
being but feebly attra£^ed, will be very light: 
if they be very light, they alfo will rife, and 
all the neighbouring waters flowing into that 
place, they will fwell into a heap, or moun- 
tain of waters, pointing to the oppofite part 
of the heavens: Thus does the moon, in 
once going round the earth in about twenty- 
five hours, produce two tides or fwells, and 
confequently as many ebbs. 

^ What is the courfe of the tides ? 

^. Thefe tides muft flow from eaft to wefl:, 
for they muft neceflEirily follow the moon's 
motion, which is from eaft to weft ; but the 
courfe of the tides is fom^times interrupted 
by continents, and other large trads of land. 
The tide, fojr inftance, in the Indian ocean, 
Ifc/'n^^ /lopped by the eaftern C02& ol Mt\c)L^ 
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muft liecef&rily flow fouth, towards the Cape 
of Good Hope, which having paiTed, it then 
runs northward along the weftern coaft of 
Africa, and that of Spain, Portugal, and 
France, till it enters the Englifh channel. It 
there meets the tide from the German ocean, 
running a contrary way, and is neceflarily 
ftbpped, which produces a very great fwell 
of water. 

Thefe two tides thus flowing in oppofite 
dire^ons, and meeting a little irregularly, 
have fometimes occaiioned two tides, the 
one imme<liately after the other, in the river 
Thames. Both thefe proceed from the fame 
natural caufe, and confequently are veryeafy 
to be explained, though the phenomenon has 
been looked upon as a prodigy. 

J^. Have the rivers any tides ? 

A* Yes ; but the tide always flows in a di-^ 
region the reverfe Of the natural ftream ; for 
the waters of the fea being higher, they muft 
necefliarily flow into them, and make their 
waters flow back or regurgitate. The tide 
of the Thames, and all the other rivers on 
the eaftern coaft of £ngland, muft flow weft- 
ward : the tide of the Severn, and of all the 
other rivers on the weftern coaft of England, 
muft run eaft ward \ and fo of th« ccft% 
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L E S S O N V. 

I. Of MOaphyficu 

^ W HAT is meant by metaphyfics ? 

^^. A fcience, as the term fignifies, more 
fublime than phyiics. 

^ What is the difference of thefe two 
fciehces? 

jf. Phyfics treats of natural things, and 
judges of them from experience. Metaphy- 
fics is the fclence which treats of the powers 
and operations of the human mind* 



2. Jurifpruiencen 

^ What is jurifprudence ? 

A. The knowledge of the rights, ciiftomsy 
erdinances, &c. nec^ilary for the adminiftra- 
tion of juftice, being derived from the two 
Latin words y«x, right, and prudentiay know* 
ledge or fkilL 

^ How is right* diilinguiflied ? ' 

^ Into the rights or lew^ of nature^ the l(tw . 
^^af/ansj and the ci'M law* 
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J^. Wha tis the law of nature ? . . 

jf. That which nature and reafon have 
taught men; as the power it gives to fathers 
and mothers over their children. 

J^. In wliat does the law of nations confift i 

A. In public a£b and ftatutes which pro- 
vide for the public utility and neceffity of the 
people, coiiiidered as a body corporate, and 
ordain and decree whatever relates to obedi- 
ence and fubje(51:ion, dominion and govern- 
ment, war and peace, contrads, diviiions of 
lands, foundations of focieties, and the con- 
ftitution of cities, towns, and villages. 

^ Wha tis die civil law ? 

J. The civil law is that which is peculiar 
to any country or people ; it is a rule of civil 
condud prelcribed by the fupreme power of 
the flate, commanding what is right, and 
prohibiting what is wrong.* When this 
refpe£b a city or borough town, it is called 
their munuipal law. The profefibrs of this 
fort of law are called civilians. 

j^ Specify the feveral kinds of laws now in 
ufe in England. 

A, The Uws by which England is governed 
are, ift, the civil law^ juft mentioned; 2d, 
common laWj containing a fummary of all the 
laws, rights, and privileges ot t\v^ ^^^^^^^^^ 

* Blackftone. 
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England, in what is called Magna Chsrta^ 
or great charter of £ng)iJ(h rights ; ^d^Jiafute 
lawy confifting of ^latutes, a£is, and ordinances 
of the king and parliament i 4th, canon law^ 
conMing of the canons of general councils, 
and national and provincial fynods, with the 
decrees of popes, the judgment of ancient 
fiithers, &c. ufedinecclefiaftical^airs^ 5th, 
martiallaWj ufed in all military and maritime 
affairs i 6th, for(ft lawy which relates to the 
regulations of foreSs, and the chace ; 7th, to 
thefe may be added the law of cuftom^ which 
is remarkable in fome parts of England. 

^ What requiiites are necefEury in the 
law of cuftom f 

A. Cuftoms are either general or particu* 
lar: By general cuftoms proceedings arc 
guided in the common courts of juftice ; par^ 
TicuLAR cuftoms affe£t particular diftri6b i 
but thefe muft be proved to have exifted time 
smmemoriaL that is, from the time of Richard 
II. — they muft be rgafonaUcy certain^ compuU 
fbry^ and con§fient. 
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LESSON Yl. 

I. Of Medicine and Anatemy. 

j^ In wha( does the art of medicine or 
phyfic conlift } 

A. Medicine is die art of preferving health, 
and of curing or alleviating diieafe. It is the 
(ame (cience in its application to animal, as 
agriculture is 7n part to vegetable life. 

^ What does the fcience of medicine^ or 
the art of healing include ? 

A. It included the Materia Medica^ or a 
knowledge of the fubftances employed^ and 
Pharn|i|cy) qt the tpethods gf compounding 
diem, 

^ How is. niedicine divided ? 

A, IntQ theoretic and pra£lfcal. The 
theoretic is employed in contemplating the 
nature of the human body, the difeafes to 
which it is liable, together with tbofe reme- 
dies that feenl beft adapted to reftore the 
funfHonS' to their proper ftate. The praftical 
difcovers, by e^[}erience, the particulars of 
each difeafe^ ana applies (uch tem&^vt.<^ ^.^ ^x?i 
proper to promote a fpeedy cute. 
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^ How may this knowledge of the human 
body be acquired? 

A. By the help of Anatomy, which is the 
art of examining bodies by diiTedion* 

^ What does anatomy teach ? 

jf. By this fcience we obtain a knowledge 
of the ftru<flure and functions of the human 
body ; and learn the principles on which life 
and health depend. 

^ What is meant by human anatomy ? 

A, I mean a diiTefUon of the human bod^, 
which affords an eafy method of examining 
all its parts, and to difcover what tends either 
to impair or ftrengthen the cpnftitution* 

^ What is comparative anatomy ? 

A. As in human anatomy our refearches 
are reftri£ted to our own bodies, fo in com- 
parative, we may range over the whole field 
of animated nature. 



2* 0/ Surgery* 

^ What is furgery ? 

A. Surgery is that ufeful branch of the heal- 
ing art which confifts in the manual opera- 
tions, with proper inftruments, or other ex- 
ternal applications to wounds, bruifes, &c. 

^ What difbrders demand the furgeon's 
•are, and make the fubje£t of his art ? 
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A. ift, All kinds ottumnirsy or fwellings ; 

id, ukirs', liy inflammations \ 4th, all kinds 

of wounds ; $th, gangrenes^ or mortifications ; 

6tii, dijheationsj or disjointed limbs ; 7th, 

fralhirtSy or broken limbs. 

^ What are the proper qualifications of a 
good furgeon ? 

J. A good furgeon ought to be well fkilled 
in anatomy, medicine, and other parts of 
learning : a itian of great experience, uncom- 
mon dexterity, an unfhaken courage, a fteady 
hand, a clear fight^ quick thought, and of an 
ingenuous and honeft mind. 

4. Of Pharmacy* 

^ Wha;t is the other part of pbyfic called 
pharmacy ? 

A. Pharmacy teaches the art of preparing, 
compounding, and preferring medicinals. 
This icience is no more than the profeiTion 
of apothecaries^ Pharmacy comes from the 
Greek word ^fM(xo^ which fignifies a re- 
medy^.— 'The book, directing how fuch medi- 
cines are to be made, is called a di/penfatory* 

.5. Of Cbemtflrj, 
^. W/ut is chemiliTY I 
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A. \t is the fcieoce, wJ&k^ fi^^clm bpw 
to inveftigate tb^ propei[lats z^ Qoi^QitMeM 
parts of bqidies, aii4 to reduce ^o^ppoundiulv 
fiances iiito their iiinpie andjelem^titfy partB«i 
It comprehends aln^oft all.tbj? <;ba9g^iUl- 
natural qbjefis with which we. are conneded 
and have the greateft intereft. . >. .w . 

Slj To what'pradical pmppfes is this 
branch of fcience employed ? .. ., 

A. It is fubfervient to th$ y^rioms axis of 
life, fuch as dfyeing^ bleacHipg^ t^tung^ ^law- 
making, the working of met$dS|.&;c».. . ^ .:. 

^. Can you mention fome of the more 
prominent modern difcoveries in chemifiry \ 

A. They are too many to be enumerated : 
three of the elements of the ancients have 
been decompofed by the chemifts of the pre-* 
fentage: 

Sis found to confift '\ Oxygen 
of two gafes, > and , 
■ . called ...,..) Hyd^ogen^ 

Sis compofed ofA . Qjn^gtn 
two gafes alfo^ > and, 
viz 3 Nitrogen^ . 

{Oxygen 
NUt tr 
Subftance. 
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So likewife are the alkalies, fylphur, and 
ether' ftibftances formerly deemed (imple, the 
aetaftlibbafesbeiii^'difi^rent, in all the dif- 
fecent fubftances. A' great variety of new 
add Ciiribils ^fes tei^ been dircovereds and 
fk^erA 'intw mehllic fubftances* 



I 



6. Of Botany. 

^ What Is und'erftood by botany ? 

^A\ As a modern fcience, botany chiefly 
applies to the clalfification of plants, by 
which, from general characters, the clafs, 
order, genus, and fpecies of each plant may 
be kno^n. 

Botany, as a branch of phyfical know-^ 
ledge, treats of plants, herbs, and vegetables, 
and defcribes their nature, kinds, and ufcs in 
medicine, and other afiairs of life. The word 
botany is derived from a Greek word, which 
figniiies an herb. A book on this fubject is 
called an herbal ; and a profeflbr of this art or 
knowledge is called a botaniji or herhaltft. 

^ Is botany very necefTary to a phyfician ? 

A. Yes; for it includes the knowledge of 
all medicinal plants, without "w\v\c:\v\\.'^^>3^^ 
be impoBibk fox hiin to ufc tYvtrcV'^ \i>3X "^"^ 

E 2 
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very great haa&ard of the life of the iick perfbn. 
or, at the leaft, doing him a great injury. 

^ How do you come at a knowledge o 
die anatomy of vegetables ?. . 

^. By beginning at the external covering 
called the epidirmis or cuticle; thence de- 
fcending to the cellular integumenty which ii 
the feat of colour \ then to the bark^ which ii 
young plants confifts of a iingle layer, but ij 
older ones of as .many layers as they are year 
old : under the bark is ^e woody which form: 
the great bulk of trees and fhrubs, and wbici 
confifts of layers i and in the centre 6f tb 
wood is the meduUa or pith^ 
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LESSON vii: 

■..■".■. r ■. 

. The Langua^es^ ; 

^.WhATiS language? 

jf. i/aD£[uagb is a fejt or cojiedion of founds 
or notes made ufe of by aoyinatibn or people, 
to expreft the ideas iof their ^lind, and by this 
means to render thejir tl^Qugbts intelligible > to 
each other ; and this comitiunication of our 
fentiinents to others is called fpeech, or 
ipeaking. 

' ^ Whence comes the great number and 
diverftty of languages ? 

J. From the building of the Tower of 
Babel ; Genefis, chap, xi* 

^ How many original languages, or, as 
they are commonly called^ mother tongues, 
are there in the world ? 

J. I. The Hebrew ; 2. the Greek } 3. the 
Latins 4. the old Gothic. 

^ tVhat are the properties of the Hebrew ? 

jf. The chief properties of the Hebrew are 
ift, that its letters are twcntv-VwcH o'l v?\iss:.\v 
ive have a fiatement in the foWovim^ tsM^^* 
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The Name. 

Aleph 

Beth 

Gimel 

Daleth 

He 

Vau 

Zain 

Heth 

Teth 

Yod 

Caph 

Lamed 

Mem' 

Nun 

Samech. 

Oin 

Pe 

Jaddi 

Koph 

Refh 

Shin orSin 

Tau 






*num- 


form 


Finalst 


1 


H 




2 


D 




3 


a 




4 


1 


. 


5 


n 




6 


t 




7 


r 




$ 


n 




9 


19 


> 


lO 


♦ 




20 


3 


1500 


30 


b 




40 


D 


0530 


50 


:i 


r7oo 


60 


D 




70 


3f 




80 


t 


f\So6 


90 


y 


X900 


100 


P 




200 


n 


»* 


300 


tt^ 




4CO 


n 


/ 



simls. 
D 

V 

nn 

Mr 

n 

CD 



yir 



Sound or P« 

a broadj asi 
b 

d [giv 
e, ^i in wt 
u,^xoo,w 
z [^ 

h hard yfi 
th 

i like ee 
k or c. hm 

I [ 

m 

n 

(h 

o /^ffj:) tf J w 

jjoftyasstn 

q tfr qu 

r 

s 

t 



Of thefe letters five are vowels, nai 
» n VY 9 all the reft are confonants. 

* That iff numeral power or import, an arithn 
mark. 



t Letters thus writtjen at the end of 9, word. 



ARTS AND SCIEKCES. 43 

2d, That many words occur without any of 
the vowels, which may be pronounced as if a 
(hort £ ora ftood between the confonants ; as 
tn DBR, pronounced Deber^ or Dabari ']pi> 
PQP, peq$ud or Paquad, 3d, that moft 
feminine nouns end in n or n, mc^ others are 
mafculine. 4d], That the plural mafculine is 
formed by adding C3>, and the plural feminine 
by adding Hf to the Angular. 5th, that the 
verbs. have only two ienfes^ pqft 2iViAJtUure^ 
and two genders j mafculine wAfeminine. 6th, 
That Hebrew is read from the right hand to 
die left. and not from the left to the right, 
as the £ngli(h and odier weftern languages. 
7th, That from, the Hebrew fprang the Chal- 
dee, the Syriac, the Arabic, the Samaritan, 
and the Ethiopic. The Arabic is the moft 
copious, having a thoufand different words 
for a fword, five hundred for a lion, and two 
hundred for a ferpent. 

^ What are the properties of the. Greek 
language ? * 

A. ift. It has a wonderful copioufnefs of 
words, ad. It is a language which abounds 
in compounds and derivations. 3d, It en- 
larges and ennobles the human mind, by 

* The Greek and Latin alphabet ^t ^issxysSsSw^ 
omitted, 2$ tbey are in the hand% oi tNtrj ^0MiOi->o«^« 
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laying op6n'tbe iffititigsof the Greek phU 
lofophers, poets, • and hiftoriiuisi -" - ' 

^ What languageif hare had their rife 
from the Latin ? . i ^ • * '.' ■ 

A. The Latin can boaft of a noble progeAf; 
(he gave -birth to the IraJian, Frehcb, Spahffli, 
Portuguefe, and a great part of the EngUfli. 

J^. What are the diaiighters' of th6 dd 
Godiic tongues ? ; - ■ \ 

" jf. The twa great branches, the Teutonic 
and Saxon languages ; from whence all' die 
northern tongues had their beginnings aidie 
SwediQr,. Dani(h, Norwegran, high artd low 
Dutch, Flemiih, Scots, and Englifh. 

^ Who invented that Orderly arrangtment 
of the letters whrch we call by the Greek 
name alphabet? ♦ 

J. CadmUs, king of Thebes, fon of 
Agenor, king of Phcenicia^ in the ytiur 'of 
the world 1620. 

The Hebrews^ ftruck with admiration at 
this art, have called it Dikduk^ that is, fubtle 
invention. 

^ What anecdotes are mentioned in con- 
nedlion with books and letters ? 

J. The Americans, when they firft {aw a 
perfon read from a book, believed that the 
paper fpokc. 

* From Alpka^ Beta^ the two ^v^CjttOifc\tx\Kti. 
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We tre told that an Indian flave, being (ent 
by his mafter with a bafket of figs and a letter 
to a gentleman, ate on the way part of the 
fruit, and delivered the reft widi the letter. 
Tiie gentleman having read the letter, and 
not finding the quantity of figs it mentioned, 
accufed the flave of eating thofe miffing, and 
read him the letter ; but the poor Indian pro- 
tefting his innocence, curfed the paper, and 
accufed it of blfe evidence. 

Some time afterwalrds he was lent again on 
die (ame commiffion, with a letter that ex- 
prelsly marked the number of the figs he was 
to deliver. On the way he again ate a part 
as before, but with this precaution, that he 
might not be again accufed, he firft hid the 
letter under a large ftone, moft firmly believ- 
ing, that if it did not fee him eat the figs, it 
coudd not poffibly be a witnefs againft him. 
But the poor miferable wretch, accufed more 
than ever, confefled the crime, and held in 
admiration the virtue of die paper. 

Grammar. 

^ What is Gramnwr ? * 
if. Grammar is the art of rightly expreffing 
our thoughts by words. 

* From the Gicek word Gramma%^\^'^!^^ 
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j^ Hibw mny furisr of wards are th< 
.ji» Nine; i ft, the article (#)?$ 2d,ciou 
3d, pronoun {€)'r4tbj^djeStm(d^i $tl 
fi) ; '6th, adverb (Jiyj'^'y prepofitioi 
'8tb, conjundion (A]^; qtb, interjefKo 
Thcfe are CDmixfonly/Catied'paits of (pc 

ig. Whafarc'thernfes^f grinimSarJ 

J!^. In living languages, as* (He Ei 
French, Italian, &c; ufe is the befttti* 



fa) TtoKi the Latin word ariiculus, a joint c 
part. 

fbJFnmimmifi, M^nwoit ^ it expreflos the nam 
iperfoni placet or jthii^ j .^9: Jphn,^ London r Goo 

fcj From pro, for^ and nomtftg a )foun» from i 
ufed ihflead of anoiini to avoid the two frequQ 
tition of tint fame word. ' 

fdj From jadt tOf vnAjdcio, to ptit ; and iipi 
quality of a perfon, place, or things at a j9eu/ 
greatlaiyi^fateh^B 

(e) From va^bumf a word j a verb being th 
cipal word in a'ientence. 

ff) From 4^, to, and virbttm, a verb, and e 
the quality of a verb. 

fgj From pra^ before, and pono, to place, I 
being fet before noiiris and pronouns. 

(hj -Frovk am^ #itii» ^ndJtHgOf td join, is a 

i^ech that joins words or ietMencef, together. ■ 

//y From inter f between, atvA jacio> Xo >^a^ 

vf^ord that 9XpKttGB» any ftiAAeninjQil&Qitk q( ^%i 
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the dead languages, as the Latui^ Greek, &c. 
the rules are fixed. 

•J^. la the -ftudy of the grammai^ of onp's 
own country ncjceflary ^. * 
. j/» Mbft' certainly it is; for a competent 
gnunaaattcal knowledge bf our own language 
is the true foundation upon which all litera^ 
ture, properly fcl called, ought to be raUed. 
Ignorant of the prixicipbs of grammar, we 
fhoi^ld be enthne ftraogers to the delicacies of 
the bnguage of our own country, and unable 
to exprefs ourfelves on the moft trifling oc«- 
cafions properly, corredly, or politely.*^ 
What, for inftance, is more common than - 
to hear ignorant people fay, / lovesj I knowsy 
IfeeSy inftead of I love, I know^ I fee; and 
committing a thoufand other grammatical 
errors? Even our beft poetis fome times fall 
into fucb blunders, as Mr. Prior evidently 
does in the following lines :-* 



Once more at leaft look back, faid I ; 

Thyfelf in that large glafs defcry : 

When thou art in good humour dre(l« 

^When gentle reafon rules thy brealt. 

The fun upon the calmeft fea 

Appears not half fo bright as thee^\\TAtoA of thou,'\ 



^. Is the ttudy of grammar ^AffitfivCAX 
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^ It is fe in the Greek and Lii 

even im the French and ibme other 

languages, which have a great nui 

irregular verbs. But in Engliih it 

eafjr, and therefore foon mayi and 

ought to be, learned by every young 

J^. What it punduation i 

jt. PiutAuation is the art of mz 

writiiig the leveral pauTei or reft* t 

fentencet, and the parts of fentences, 

ing to tbeir proper quantity or pro| 

as they are cxprefled in a juft and a 

pronunciation. 

j^ What marks are uTcd for this pi 



r. The period 




■ . 


The colon 


1 




The femicolon 


ti 


t 


, The comnu 


.B- 


, 


The interrogation 


3 


I 


The exclamation 


h 


1 






iC) 
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LESSON VIII. 

uCfRiiUric and Oratory, 

J{.WhAT is rhetoric? 

Am The arc of expref&ng onrfdves well, 
md omamentally, on any fubje^; to pleafe, 
10 touch the paffions, and to perfuade, whether 
in fpeaking or writing. A fpeech made ac- 
dMding to the rules of this art is called an 
§rati$ni^ and the fpeaker an oratorl 

^ What are the qualifications of a good 
§rat9r? 

jf . It is neceflary that he ihould have the 
following requifites : 

1. InventUnj by which he finds out fiich 
realbns and arguments as are adapted to per- 
fuade and gain belief. 

2. Di/pffition or Orderj that he may know 
how to difpofe or arrange his arguments in a 
proper order or method. 

3. EUcutiofij which is a clear and neat 
manner of expreffion^ and is embelliihed with 
tropes and figures. 

4. A£gmory^ which is the power of the mind 
to retain the things he has leaint^ u\\>^<t ^^ 

he in want of them. 
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5. Pronunciatimy which relates to the d 
livery of a difcourfe or oration in a diftii 
and agreeable ^'manner $ -'witb'a j^eafing m 
dulation of voices and becoming gefture 
the body : Of all the.quaKficitiDhs of a go 
oratOT) this is certainly the moft ufeful. , 

^ You have mencioned tropes'^ind fgitn 
pray explain them to ttic/» !• < y 

A, A tropi is ait elegant and beautij 

turning of a word from its proper fign»fiofttt< 

to another. As, Charity is cold — You re 

Firgilj i. e. his wmingsi-«-The clouds dr< 

fatnefs^iic. 

^. What are figures ? ' <".: 

ji. The figures of fpeech render a coi 
pofition fine and beautiful:- feme regards 
meaning of words; as, if we ridgy \tt^^x\ii 
I. e. pu(h on » fome the founds as, be i^ nol 
friend, but a fiend \ ibmO' ^tordery as n&i 
are for the belly, not the 'belty for meiti 
fome relate to feniences^ as, they change th^ 
y«/V, not their mindsj who plough the* main* 

^ How many parts-has an -oration ? 

J. Five ; 1 ft, the exordiumy or beginning 
the difcourfe ; ad, the narmiionj which conii 
in a recital of fadls ; it ought to-be irtify or 
Icafk probaUe^ con/picuousy and concife.\ ^d, t 
confirtnation or arrangement of the proofs in. 
order mod likely to pcrfuade; ^thjco/i/utatii 
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tot wheft the orator has confiriiied his own 
aiSument^ he naturally then proceeds to 
confute and difprove thofe of his adverikry ; 
die crnifiiration . oufsht 0^4)0 liVd^; 5th, the 
fer§rati$ny or, as it is fometimes called, epi-* 
kguoi :is a flecapitulatioii of the principal 
argiitnents* The peroration ought tc excite 
the feeling of hatred or pity, according to the 
nature oPthe fubjedi, in the minds of die 
perfons to whom,the oration is addreiTed. 

j^. As it IS fo defirable a thing to be able to 
read and fpeak with propriety, give me, if you 
pieafe, (bme practical and eafy rules by which 
this accompliihment may be acquired? 
r.-X** The rales that appear to be beft adapted 
to form a corref^ and graceful fpeaker, are, 
I . t. Aim at nothing higher, till you can Tead , 
diftin^y and deliberately. 

Learn to fpeak llow, all other graces 
Will follow in their proper places. 

f» Let your pronunciation be bold and 
forcible. 

3. Acquire a compaft and variety in the 
height of your voice. 

4. Pronounce your words witH propriety 
and elegance. 

5. Pronounce every wocd^ coxv(\%kXi% ^^ 
acnidiMa one fyllMe^ W\X\i m pto^x acctni 

J z 
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6. In every ieateaoe diftinguifli die ,1110 
fignificant words by a naturaly forcibly a^ 
varied emphafis* 

7. Acquire a juift yariety of paufe ai 
cadence* 

8. Accompany die emddons and paffioi 
which your woida expreft, by correlponda 
tonesi looks, and geftures. 

a. OfPoitry. 

^ What is poetry ? 

A. A fpeaking pidure, which reprefent 
in verfe the life and a£lions of a perfon ; an 
a poem is a complete and iiniihed piece ( 
poetry* 

^ What fort of rerfes are chiefly ufed i 
our poetry ? 

A. Tbofe often, eight, and feven fyilablei 
The common meafure of heroic and tragi 
poetry confifts of ten fy llables, as 

Think of thy Father, and his face behoM ! 
8ee*him in me» at bdpleft and as dd I 
Though not (b wretched \ there he yields to m^ * 
The .fiiit of men in iby^reign ynisery \ 
Thtu forcM to kned,— thus groveling to embract 
The fcourge and ruin of my reahn and nee. 
Supplant my children's murdeiex \o >imiQliM«% 
-Aitdkifs thaft hands yet Kt^dni^ivisefaL^DRa ^Effft< 
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Second, cT eight, wbich is the ufual meafure 
Ibr Ihort poeitis« ' 

',]. u.. . Apdvia^at^I^ my weary pge . 
Find out the peaceful hermitage^ 
The hairy gown, and moffy cell, 
* Where I may fit, and nightly fpell 
■ ^ • 0*er er'ry'ft* the iky does ikew, 
>.• «> And evVyiierb that fips* the de>ir. 

Thirds pf ieyen, called Anacreontic, from 
Anacreon, a Greek poet, who wrotl^in verfe 
oftbis meafure* « 

iFaireft piece of wdl-formM earth, 
Ui]ge not thus your haughty birth. 

^ Which are the kinds of poetry moft in 
afe? 

A. The kinds of poetry are various: the 
moft coniiderable forts are, ift, Pajloral^ 
which defcribes a (hepherd's life and bufinefs, 
or that of rural nymphs and fwains. 2d, 
EUgy^ is a mournful poem, or funeral fong. 
3d, fyric Poetry^ is generally ufed in the 
compbfition of (bngs and odes. 4th, Pindaric 
ode (fo called from its inventor Pindar> is a 
fort of poetry which confifts of loofe and free 
fiutnbers, and Unequal meafures. 5th, Satirey 
is a free, jocofe, witty, sitvd fti^x^ \v^^Tev^ 
ikvcrely iiivQighitt^ agamft vvc^ ^csv^ -jiS^ ^^^ 

i 



H AN ABRIDGMEMT OF THE 

nipt manners and peiibiis. it^fOmifyy U 
agreeable imiution of the afiions, humoi 
and cufioms of common life 7th, Tragi 
in which the calamities of illultrious men 
reprefcnted and a&ed over again. Bth, £ 
or Utreic Peem, it a poetical narration 
blank verfe of fame illuariom and import: 
aaioni of the hero celebrated in tfae poci 
» the great exploits of AchiUcs in the Hi 
of Homer. 9th, Bpigramy ii an inferior fi 
of poeiX, whofc peculiar character ii brevii 
bcauty» and a fliarp turn of wit at the enll. 
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LESSON IX. 



I. The Mathimatia. 

Jgj fT H AT is meant by the mathematics ? 

AJ A fcience that contemplates whatever 
is capable of' being numbered or meafured. 
It ranks .the firft of all fciences^ becaufe it 
confifts only in demonftration. 

^ Of what ufe are the mathematics ? 

if. They open and extend our ideas, 
ihengthen and improve our underftandings, 
fix our attention, and, by giving us a juft 
habit of reafoning, prepare us for all other 
kinds of ihidies, and the important employ- 
ments of life. 

2, Arithniitic. 

^ "What is arithmetic ? 

A. The art of computing by numbers.— 
Addition, fubtra^on, multiplication, and 
dfvifion, are its principal rules, all the others 
arifinj^ oniy from different ap^\\c»iCv^io& Ck\ 
tbcittm 
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^ What does addition teach ? 
jf. To add many fums together, to kno? 
their total value, _ . 

Example. 

4 5 9 9» 

43 48 4.4 _ 70 

■ 4 7 'i<> r 7 

'12 . . 36 • : 3 * ?6 

#Bi^HAW ' ttofl^i^iW C^i^Bi^to^ •i^i^P**^ 

.make 66 118., ;i4i ,3??-. 

which are the total^naounts of chofe numbers^ 



• • - 



^ What is fabtra£Uon ? . ■, . . 
Ji. A rule teaching us to take. a lefs numbci 
from a greater, to O^ew what remains. 

hxampU. 

From 9 58 505 ^ " 480 
Take 4 49 287 391 

^■BMoiM amwa^ mmmammmm^ ^^-.aa^ 

Remain 5 .9 --^i^ 89 

which are the numbers demanded. 

..'■■'•• 

J^. What is the life ,of ii>ttlttpHcatioii.f 
A. It teaches vs to increiife the greater ol 
two numbers given, as o&tu a:$\htt^^%ijmits 
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Example* 

Multiply^ 15 25 206 

by 4 8 12 

They will produce 60 200 2472 
which are die third numbers required. 



j^ Whatis the fourth rule of arithmetic? 

jf» Divifioiiy which teaches to find how 
often one number is contained in another ; 
or to divide any number into what parts 
you pleafe. 

ExampU» 

Divide 28 by 4 The answer will be 7 

' 240 i 30 

2472 12 206 

j^ What are the other rules of arithmetic ? 

A. Redudion, rule of three, practice, allega- 
tion, fellowihip, extradion of roots, intereft, 
and whatever relates to annuities, penfions, 
kcm with every thing concerning. cosnmerce^ 

and merduflrs' accounts. 
•6 To wAoin is this fcitncenccc^wt^X 
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A. To every j>crfon. It forms the mind, 
and difpofes it to reafon juftly on all' otbef 
fciences. It teaches us to fet our affairs in 
order. In a word, arithmetic is the foul of 
comqoerce) and die mothejT o'f all the fciences. 



•«! J"! * i"; ; I- : * 4 

• •%• CQiiWUfCis ! '- 

J^ What fs copin^x:^ ? „ 

A. The art of exchanging one diing for 
another, or buying or felling merchandize^^ 
/be. with an intention to gain. 

J^. Has commerce been a long tune carr 
ried on ? 

J. It appears to b^ as ancient as the world. 
At firft it confided in nothing more than the 
exchange of things necefl^ry for life, as it is 
at prefent praAifed on the coafts of Siberia^ 
Norwegian Lapland^ and Ruffian Lapland i 
among the different nations of Africa and 
AJia^ and in many parts of America : money 
was not in ufe at that time. 

^ W^hat nations have made themfelves 
moft famousrby their commerce? 

A* Tfac^Phcenicians, Egyptians, CarthagU. 
nians, Athenians, Rhodians, Komans, Gatils^ 
^d Flemings; at prefent the £nglifli, Dutch, 
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Venetians, and Genoefe^ carry oH the moft 
axtenfive commerce. . t 



L . .J,t 



4. Gtomitry* 
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^ Whtit U s^omctry ? 

jt. A fcience teaching the mttoSjAntion of 
quantity, in all its extents, length, breadth^ 
and tbickne&. • 

^ Wh;it.i3 the meaning of the word geo- 
metry ? j.\- -J 

A. It 19 derived from thp Greek, and fig-^ 
nifies the art of meafiiring the earth. It had 
its rife, among the JEgypltiax)/:,. <wha ia/!ere, in 
a manner, compelled, to invent it to remedy 
the dtforders occaf&oned-in their 4aQdi)>y the 
annual overflowings of the river Nile, which 
delBiced every boundary. . 

^. How is quantity diftinguiflied \ 

A. Into lines, fuperfices, and folids. 

^. What is a line ? 

A. A line is formed by the motion of a 
point ; and therefore is one dimeniion only, 
i. e. length. 

^, How is a fuperfices generated ? 

'/f. By the motion of a line, and fo hath 
two dimenfions, i. e. length and breadth. 

^ How is a folid produced i 



60 



AN ABRIDGMENT OF THE 



A. By the motion of a fuperices, and ha 
three dimenfions, length} breadth, and thic 
nefs. 
^ How is geometry divided ? 
A. Into three principal parts. 
I. Altimetry^ which is applied to 1 
meafuring all heights, acceffible or 
acceffiblc* 
a«' Planimetryj which teaches the nv 
furation of furfaces in fquare meafiii 
fuch as (quare miles, yards, feet^ 
ches,&c, 
p Suriomitryj which is die metifurat 
of all kinds of foUd bodies in iblid 
cubic meafures, as cubic feet, cubic 
ches, &c. This alfo includes guagi 
or the art of finding the content! 
any calk or vefiel, or the quantity 
liquor contained in them: alfo 
meafuring of timber, &c« 
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LESSON X. 



I. ArcbiiiHure. 

^. What is aichiteaurc ? 

A. The arc of building or raifiog all kinds 
of edifices ; as houfes, churches, palaces, &c. 
and it is diftinguiihed into du'ee parts i<-K:ivil, 
military, and naval* 

j^ In nrfiat does civil ardiiteSare conitft ? 

J. In external ornaments and internal con- 
veniencies. 

^ What are the orders of civil architec- 
ture? 

A. They are generally reckoned five; i« 
TheTufcan; x. the Dorics 5. The Ionic; 
4. The Corinthiian ; and 9. The Compc^te. 
To thefe may be added the Gothic, which 
is an did method of building, ftill preferved 
in the conftruAion of almoft all cathedral 
churches. I'hefe orders take theur names 
ftom the people who invented them. 

G 
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^ In what does military arcbite£liire^ ( 
fortificationi conlift ? 

A, In conftru£Hng fiich works about 
towii) &c. as will enable a ftnall number i 
men within to Withftand, for a confiderab! 
time^ the aiuults of a greater number wtthou 
A town fortified is called z/ortrefu 

i^ What is naval architecture ? 

J. The art of conflrtiffing veflels, wbedM 
for the (ervice of war or commerce. Tb 
art has, within the laft twenty or thtrty^year 
been carried to aT'cohfiderable degree bf pei 
fedioh: in this country. Afadety^patroBiixc 
by the pHncipal: dsaraders in the kingdofl 
has b«en inftituted for the purpofe. 

The archited fhould be a good draftfmai 
and well aequximed with the fciences* 



2. Painting. 

• 

^ Wbtt is pai^tiJil: I 

.A.. An art teaching vs by drawing, as 
the - application of odours, tQ feprefeat i 
ferts of obje£ts. The principal department 
ia'tbia branch of art are portrait, landfcap 
and liiftorical paintings. 

^ How many forts of paintings are there 
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A^ Five : i» In oil; 2. In frefco; 3. In 
water-colours ; 4. On glafs ; and 5* In ena- 
m/el; to which may be. added miniature and 
pafteK Painting in oil was unknown to th^ 
ancients* The art has repeived the greateft 
^dirantage from tljis difcpvery. 

^ What are the qualifications of an ex^^ 
cellent painter ? , 

A. He ought to underftand drawing in its 
higheft perfej^on. He ought to have a com- 
plete knowledge of anatomy and geometry. 
He ought to read ^ great deal, to have a great 
judgment, patience,, and a highly jcul(ivated 
lafte : hp pu|;ht to be fober^ ^d f9nd;of his 

vt. 



3. Sculpture. 



^ What is fculpture ? 

A* The art of carving, or hewing ftonfi 
into images. £yery thing that is engraved or 
worked in relievo makes a part of this ^rt. 

Its antiquity appears from n)iwy,pkce%of 
the holy fcripture— from the idokxif Lat^n 
that Rachael carried off^ and.frpm the goUei^ 
calf fet up by the IfraeUtes in the deiert, . 

G 2 
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4. Optics. 

■ ^ Whxt ii optics ? 

J. Optics is ttie fcieitCe ofTUton, whed 
natural, as performed in the eje^ or artific 
as effe^ed by inftruinents. 

!^ How is vifion produced * 

A. Vilion> or the fehfe of fight, is in 
cafes produced by the adion tA d>e rays 
light upon Che expanfion of tbefinefptiVjw; 
in the eye, called the retina. 

j^. i'ray what do you call light f 

A. By means of the rays of light We h; 
the power of perceiving external obje^ 
Light, therefore, is that medium which n 
ders the organs of light ufefitl. 

^ Is not the fun the fountain of light? 

A. Yes i hut in what manner that gi 
body is fed with continual fiiel to keep 
his force is not known; whether com 
travel from other fyftems with a provifior 
this nature, or Whether the ethereal vapo 
come from all parts with their fupply, can 
be alcertained. 

^ Is is known how long a ray of tighi 
upon its journey, in travelliDg from the 
to enlighten our hcmirpbere ! 
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A. Yet; eight minutes, though ^e dtf? 
tanee is ninety-five millions of miles ; confe- 
qoently ligbt tTavclrj^ the raile of two hun« 
dred thoufauid milei in «afinglo ibcond^<i^icb 
]8 upwards of a million times fwifter tbaif 4 
ball iBnomtiie mouth of a cannon.' a '^^ 
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^ What is mechanics i 

jf. That fcience which teaches the luUMre 
and laws of motion, the a<3ion and force of 
moving bodies, and (he conftrudipn and ef- 
fe£b of all thofc machines and engines which 
go by the name of mechanic ppvtrers. 

Motion is a continual and fMcce^ve change 
pf place ; and reft is the continuance of a 
)>ody in the &me place for any tim^. 

^. Wha( is me^nt by a mechanic power i 

A. Any machine or engine by which a 
man can raife a greater weight, or overcome 

a greater refiftance, than he coulfl do by his 
natural ftrength without it. 

^« How many mechanic powers are there ? 

A. They are (aid to be fix in number; 
namely* the levety by which w^ l\& Hitx^^sJct 
much greater than we could V>^ oux >ascaS&s^ 

Q 3 
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ftrengtfa ; the axU and tohiel^ by which we can 
lift them to greater heights ; the pulUy lifts 
them higher ftill ; thefcrnvj which> if it could 
move without fridUou, would give a greater 
force than any of the reft ; the widge^ ufed in 
cleaving wood, &c. and the inclined pknu^ 
by which heavy bodies are rolled up with 
greater eafe. Ofthefe all the moft compound 
engines now confift, from the fteam engine 
downwards, as docks, watches, orreries, &c. 
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LESS ON XI. 

Of the Divijion of Ttmg^ or Chronology. 
little chronology will be highly ufefal." Knox« 

;. W HAT is chronology ? 
• A fcience that teaches the method of 
Turing time, and diftinguifhing its parts. 
2 What is meant by time ? 
. Time is the duration of things : its parts 
centuries, years, months, weeks, days, 
s, minutes, feconds, &c. and by thefe the 
;r and lefler intervals of time are eftimated 
tneafured. f- 

L What is a ceqtury f 
, A century is a courieof a hundred years, 
eftimated frequently at three ages. 
. What is a year 
A fpace of twelve months, which is the 
the fun takes in paffing through the. 
ft figns of the zodiac. 
. What is the zodiac ? '^ 

A circle, (hewing the earth's annual 
through the heavens. On this circle are 
ed the twelve figns, which ax^ liutcKo^x^ 
'5 rgduccd by the &ncy oi toftuSxiU^^^c^ 
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forms of animals, and may be defcribed in 

order thus : 
■ # 

The rami the buU^ the heavenly ttvins. 
And next the crab, the lion ihines. 

The nnrgm and the fcales; 
The fcorpien, archer, ^nd feagoatf 
fhe man that holds the ivaterpot, 

And Jijb with glittering tails. 

^ What is a month ? 

J. A month is juft the time wherein th^ 
moon is going round the earth, which revo- 
lution (he performs in twenty-feven days, 
feven hours, arid forty-three minutes jii fo that 
there are twelve lunar months in a year) aod 
about eleven days more, though, for coih 
veniency, and greater regularity, they tH 
pd^de bift twelve in our almanacks, by adding 
a greater number of days td-each ihphth than 
it really contain^. I 

5^- How many weelcs are there in a year? 

ji. Fifty-two, and feven days \ti feach week. 

^ How are the iA%) s nanr^ ? 

J, Sunday, Monday, Tuefday, Wednpfday, 

Thurfday, Friday, and Saturday. To thcfe 

days the- Pagans gave the names of the fikn» 

moon, and planets : to the firtt the name of 

the fun, to the fecond of the moon, to the 

third of Mars, to ihc fout€t\ o^ >A.«t>x\H> ^^ 
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the fifth of Jupiter, to the fixth of Venus, 
and to the feventh of Saturn. - - j ~ 

^ Do all nations reckon them in the fiime 
order ? 

A. No ; the Chriftians count from Sunday, 
in memory of the refurrefiion of our Saviour, 
the Jews from Saturday, the Mahometans 
from Friday. 

^ What is a day? ' 

A. A day is either artificial or natural.— 
The natural day contains twenty-four hours ; 
die artificial, only the time from fun^rife to 
fiin-iet : the natural day i^ divided into two 
puts, night and day, properly fo called. 

j^. When do we begin the day ? 

A^ The Englifli, French, Dutch, Germans, 
Spaniards, Portuguefe, and Egyptians, begin 
the day at midnight; the Greeks and Jews, 
with the modem Italians and Chinefe, begin 
it at fun*ft:tting: the ancient Babylonian^, 
Perfians, Syrians, with the modern Greeks, 
at fun-rifing ; and the Arabians, and modern 
aftronomers, begin it at noon. 

J^ What is an hour ? 

jf. An hour is the X4th part of a natural 
day, and (hewn by clocks and watches. It is 
divided into fixty equal parts, called minutes, 
and thefe again into fixty equal parls^ calkd 
bconism 



to AN ABRIDGMENT OF THE 

. ^ Wlut is me^nt by the feafon$ of th( 
year ? 

Ai The chanj^es and varieties which bappei 
in nature by the yearly revolution of th( 
i^artb round the. fun: thefe are .divided intc 
Spring, commencing about the ziOt o: 
March ; Summer, aboiit the.s^ift of Junei 
Autumn, about the 21ft of September i^anc 
Winter, about the 2i'ft of December. ^ 

^ When i& the leiai^h of thie day anc 
flight equal f , 

A. This happens twice every year ;• fmsi 
about the 3 ill of March, and again about du 
2zd of September* JBoth thefe times ari 
called the equinoxes. .^ 

^. Howdo we call the light that appdan 
before the riiing and after thefettingof du 
fun? :■ ■■ •-.!.. 

A. The light feen before the fun, is taller 
Aurora, and after be fets, the twilight ; Whict 
latter name is frequently applied to both.^ 

^. What do we call the dog days ? - 

A, Thofe intenfely - hot days between" tIr 
3d of July and the i ith of Auguft) ancientl) 
the ftar called the gteat dog'ftar, duHiig thai 
p^riod^ was obferved to rife and fet with tb< 
fun, and from thence the name was given."^ 

^. Wheil are the longeft* and fhbrtcfl 
days? 
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^.\Tlie lodged 18 about the 21ft of June, at 
the beginning of fummer, after which they 
begin gradually to decreafe; and the (horteft is 
about the 21ft of December, at the beginning 
of winter, after which they begin gradually td 
increafe^ "^ — 

^ Is this chang^ the fame in every part of 
the earth? 

jf.SNo : it is more or lefs, according as the 
country is fituated fiarther from, or nearer to 
the equator. There are, for example, feme 
countries where the ' length of the day and 
night is always exadly the fame; others where 
the nighty during the fummer fcafon, is only 
an hour ; others where the nrgHt 'ebntihues 
always fix months, and the day as many. 
This variety in the length of the day and 
night is illuftrated by the globe. 

^, What other name is given to the 21ft 
of June? 

J. The fummer fdlflice, becaufe then the 
fun (eems to ftand ftill in his journey towards 
the north) before he begins to return fouth- 
ward ; that is, he feems at twelve o'clock at 
noon to be exa£Uy at the fame height in the 
heavens for feveral days together. 

^. And what other name to the 21ft of 
December ? 

A^ The winter folftice, becaufe lUw xV« t>xa 
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feems to ftand ftifl in his couife towards the 
fouth, before he begins to return nothward. 

^ What are the names of the twelve 
months in their order ? 

jt. January, February, March, April, May, 
June, July, Auguft, September, October, 
November, December. 

^ How many days does each of theft 
months contain i 

^. Seven have thirty-one days; January, 
March, May, July, Augud, October, and 
December. ^ Four have thirty days ; April, 
June, September, and November j and one 
alone, February, has twenty-eight or twenty- 
nine. According to thefe verfes : 

Thirty days hath September, 
April, June, and November j 
February twenty-eight alone, 
. All the rest have thirty-one ) 
But when leap-year comes, in that time 
Hath February twenty-nine. 

j^. How did the Romans divide their 

months? 
j/. Into calends, nodes, and ides ; calliBI 

the firft day of every month its calends. 
J^. How many days are there in a year i 
A. Three hundred and iixtyrfive. 
j^. Is this number always the lame ? • 
A* No : it changes every four years, and 

Ifae iburth year, which is called Biflextile, oi 
kap yesLT, has always ont ^vi mot«« 



ARTS AND SCIENCES. IS 

^. How comes this change ? 

jf^ Every year coiififts of fix hours nearly 
over the 365 days. Thefe fix hours in four 
years amount to one whole day, which is then 
iiidded at the end of Febtuary ; on this account 
1^ is that this month has twenty-nine days 
once in four years. 

^ Did the Romans reckon their months 
likethis^? 

jt. No: they had firft only ten, afterwards 

th^y added two^ but they always began their 
year at M<uxh. 

^ Who were the two great reformers of 
the calendar ? 

jt. Julius Cae(ar and Pope Gregory Xlilf 

^. What is an olympiad ? 

jt. A fpace of four years. The ancient 
Greeks reckoned in this manner, becaufe they 
celebrated at the beginning of every fifth year 
their games, which were centefts in all the 
manly exercifes, fuch as wreftling, boxings 
running, chariot races, &c. in a plain near the 
town of Olympias ^ for this reafon they were 
called Olympiads. They were first inftituted 
by Hercules in honour of Jupiter, 776 years 
before Chrift. . 

^ What is an epoch ? 

J. An epoch is a certain point of time 
fipom which hiftorians begin to reckon ', as the 

H 
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creation iof the world, the building of Romc^ 
the birth of Chnft^ the deftnidion of Jeru^ 
lalem, &c« It alfq marks th^ time from oae 
remarkable event to aaothen It iS| for eii* 
ample, an epoch from tl^ creition x>f the 
word to the deluge, &c. ^-v 

^ What is a luftrum ? ^ 
^. A (pace of five year$| u(ed only by the 
Roman poets. 

What is a Jubilee ? 
L A public feftivity ; one of inrhicb was 
kept on the isth of OAober, 186;;, being 
the fiftieth anniverfary fince hi$ Miijefty's 
aeceffion to the throne? 

!^ What is an indidion i 

A. A revolution of fifteen years, ufed only 
by the Romans, for indicating the times of 
certain payments made By the fubje£b to th^ 
republic. It was eftabliflied by Conftantin^ 
iti the year ji.^i 

AW.— According to the sera by which we 
reckon, we date the time of every memp- 
rable traniadion j as^ 

A. M. i. e. AnH9 Afundf^ ^ ycif; of (he 

world. 

A. D. i. c« Anno Dgmifii the yeai; 1^ ottr 

I/drd. 
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Ab U. C. 1. p. ab urhe conditoy from the 
bwldinc of the city of Rome} and fo of the 
other epochs. 

« 

For example, we fay, 

Noah's flood happened A. M. 1656. 

. The Kings were expelled,'^ 
and Cbidiilar government /-ab U. C. 246* 
eftablilbed at j^ome, ) 

Charlemagtie was crowned ) ^ t^ p 
Etnpcmr of ^e Wrft, j ^' "* ^^' 
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LESSON XII- 



Cffmgraphjy $r tbi Vnlvirfi. 
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HAT 18 cofinography ? 

jA a defcription of the world i diat is, of 
the heavens and the earth ; in a.wonl| of the 
whole univerfe* % 

^ How is cofmography divided i 

A. Into two parts; aftronomy and geo* 
graphy. -^ 

^ What is the ufe of aftronomy? 

4^ It gives us the knowledge of the hea* 
▼enly bodies, and teaches us, from the regu« 
larity of their motions fiqce their creation by 
God, that there is an infinite power who di« 
reAs their courfes, accordmg to the order he 
has eftablifhed, ^^ 

^ Hew is this fcience moft ealUy ac-* 
quired? 

A. As the figure of the world is round, we 
make ufe of two globes, one called the coeler' 
tia), upon whofe furface are painted die ftars, 
reduced to confteUations^ "with the circles of, 
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ihe Tpbere; and fiit otktr fhe terreftrUU 
Vi^hich (bewi u^ iipon its furface a defcription 
of tK& land and water. 

^ What db you calf the heavens ? 

A, Thofe regions that we fep lying all 
around us above fhe atmofphere, in which 
are fituated the fun^ moon| planets, and fixpd 
ftars. ^. _j - 

j^ Vriai is the atmo(ilhere ? 

A, A thin fluid m^fs of matter which furr 
rounds the earth. Its ufe is noi only to fuf-: 
peh'd the clouds^ which furnifli rain, an^ ferve 
for the common purpofes of breathing ; but it 
is alfo the caufe of the morning, and evening 
twilighti and all the glory and brightnefs of 
ihd firmi|lnent.\ It is extremely difficult to 
determine its eJta£t height. W^e it all as 
iaaiSi as it is near the (Ur&ce of the earth, 
it fifould not exceed fix miles. In general| 
however, it is fuppofc4 to be about forty-five 
or fifty ifiiles in height i for the higher it goes 
the t^ii^ier an4 lighter it becomes, and a 
fmaller quantity qf it occupies a larger fpace. 
We may i uftly fay that the atmofphere ferves 
as a covermg to the earth- 

^1 What is the fun ? 

Jt, That glorious luminary created by Go 
as thtt iburce of light and heat to the world. 

J^ Is the nature of the fun known i 

Hi 
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Jt. Noi fome imagine. it to be a bo< 
fire; tomt have imagined it to be the | 
6f hell ; and others (ay it is a vaft i 
adapted for the abode pf innumerable be 
Uriio enjoy in it abundant means of happj 

J^. Is the fun larger than the earth i 

A. Yes ; it is more than a million of i 
larger. It appears fo fmall as it does oi 
count of its diftancet which is fo grea^ 
a cannon ball would be little le(s than i 
yeai> coming from thence to the earth, 
if it travelled as fwift as it does when it i 
difcharged from the mouth of the cannoi 
' ^ Does the fun move, or is he al 
fixed } 

A. It was formerly fuppofed that he m 
becaufe he feemed to do fo* But it is 
demffliftnted that he always remains fii 
Ae »me place, and that it is the earti 
moves round about him* 

j^ Does the fun afford us any other h 
but that of light ? 

A* Yes ; it ripens the fruits' of the 
by its heat* 

^ Why is not the fun always vifibic 
it rifes ? 

A* A thick cloud will fometimes coin 
from our view, by interrupting its ra3rs< 
this fro may eafily be convinced ; if we 
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upon the top of a high mountain above the 
cloiuls, the fun will then be vilible, while it is 
totally hidden from thofe in the vaHey below. 
^ What is the moon ? 
jf» A large globe like our earth in matter 
and form, defigned to enUghten us by night. 
J^ Is the moon a luminary like the fun? 
A. No; it is a dark opaque body, and re* 
ceives all the light (he ihines with from the 
fuoi and by refle£tion conveys it to us in the 
(im*8 abfencf . ^ 

^. How do we call the diiFerent degraes 
of light with which (he (hines ? 

A* Her phafes* At new n^oon (he is 
between the fun and the earth, and her en<- 
lightened parts are hidden or turned from us ; 
when FULL, we are between her and the fiTn, 
and we fee all her enlightened fide : (he like* 
wife appears in the courfe of her journey a 
HORN£D|HALF, and GIBBOUS moon, accord"- 
ing to the quality of her enlightened di(lc that 
is vifible to us. 

^. What is the reafon that fome parts of the 
rnoon's face look dufky, and others light ? 

A. The bright parts of the moon's body 
are the higheft parts of land, which refleft 
the light' of the fun, as hills, mountains* pro-* 
mmtories, iflands, &c. and the darker parts 
of Ac moon are caverns, deep pits, and placet 
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which do not ref)^ xht {\j^ti*$ light lb 

as others. 

^. Is the moon larger than the ea 

J. No; the earth is at leail Rf 

bigger than the moon* The mooi 

round the earth at the diftance df at 

hundred and forty thoufand miles. 

j^. What influence has the moon : 

jC To the earth (he is the eaui 

tides, for by attrafiing the waters pi 

^e raifes them higher than their natu 

^ What elfe is obfervable of the i 

J. That (he is inhabited: for to } 

e\k can the ^iftribution of land an 

mountains ar^d valleys, ferve, but, a 

earth, to noiirifh and iuftain living ci 

^ How ^c the ftars diftinguifho 

A. IntoJhfidftiTS; znA planets^ oi 

ftars: the iixecfftats are fuppo&d 

many funs, like ours, having planets 

bitable worlds, i^ioving round them, 

J^. What is their number ? 

jt. They are fuppofed to be numb 

No more, however, can be feen at 

the naked eye than about a thoufimd 

the help of telefcppes millions have 1 

covered* The reafon of their app< 

tfiueh more numerous is owing t6 thi 

fpaHcfirtg, and our Iboking at them 

liie atmofpherie:; 
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^ What is a planet ? . 

^. A ftar that has a periodical and regular 
motion : of thefe there are feven ; their names 
are, reckoning diem according to their near- 
neft te the fun, ift. Mercury ; ad, Venus ; 
3d, the Eardi ; 4tb, Mars ; 5 th, Jupiter i 6th, 
Saturn; and 7th, the Georgium Sidus, a 
modern difcovery of Dr. Herfchell, in the year 
17829 The earth has one moon to attend it; 
Jupiter four moons, Saturn feven, and the 
G^rgiun Sidus fix moons. 
^-'"'Befidcs thefe, four other very fmall plane- 
tary bodies have been difcovered in the courfe 
of die laft eight or ten years : thefe are named 
Ccres» Palks, Vefta, and Juno. 

"^ In what form or manner do thefe 
planets move ? 

^f Mercury may fometIme$, on account 
of. his nearnefi to the fun, though not fre- 
quendy, be (een by the naked eye, in the 
fplendour of whofe beams he is generally ab- 
forbed. The only way of obferving him for 
any length of time is in his paflage over the 
fun, when he appears like a black fpot on its 
fiir&ce. Venus is fomedmes our evening 
and fpniedmes our morning ftar. Mars and 
Saturn may eafily be known, the former by its 
deep red colour, and the latter by its dull and 
JeadcQ light. Jupiter is diftinguilhed from 
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the fixed ftars by. die largeneft of lii 
and the briliitncy of his colour^ wfaici 
great that it 'will fometimtss illuhilhate 
clotfd in the fame manner as the moon. 
GeorgiuRi Sidns, and the pfher pla 
bodies, are not to be feen wiAont a tx!k 

^. Have all the planets moons att 
upon them as well as the ^arch i 

A. No : fuch only of the planets 
fartheft from the fun, and therefore 
leaft of his light, hare chat deficiency m 
by feveral moons, which conftantiy t 
pany and revolve about them, as our 
revolves about the earth. The Gee 
3idus, the fartheft planet, has fix i 
Saturn has feven, and Jupiter has four : 
were difcpvered by th^ telefcope, and 
be feen without it. I'hey are general!) 
fatellites, or fecondary planets. 

S^ What is a comet ? 

A. A large body, with a long traili 
tall, ifliiing from that fide which is 
away from the fifn ; it moves in an < 
extreiiiely eccentric, as fometimes to 
pear for mapy, perhaps even for hund 
years, and then appear again : there* 
three only has been afcertained. 

^ When do thefe return ? 

4* On9 of theoi in 75 y^ars» ano 
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ig years, and the third, or mpft remarkable, 
i 573 year$« It appeared in i68o. Whea 
eareft the fun. Sir l(aac Newton computed 
5 heat to be zooo times greater than that of 
ed-hot iron. 

The comets muft be niade of matter much 
SUder and denier than our earth, becaufe, in 
lieir approaches to the fun they'fuilain a 
egrte of heat that would vitrify or even dif* 
ipate any kinds pf bodies that we know. 

^ Does the appearance of a comet foretel 
W V^^ ^vent ? 

Jp No : it was formerly fuppofed that it 
l]d» but it was mere fuperiHtion« 

^ What is the earth ? 

jf. The earth is the globe we inhabit. 

jg. How large is it ? 

jf. Its circumference is about twenty-five 
houfand miles. 

j^. Wha;t is its true figure ? 

4. Though, we often call it a globe, yet it 
tby no.mcfsms per(e£tiy round, but widened 
Hit at the equator, and flattened at both poles, 
ikfi ^ orange s this figure is cabled an oblate 
pheroidji 

& Is \t always fixed, or ()o.es it moVe ? 

jL It moves. ^Pfifiantly round the fun, apd 
ts motion is performed two ways: the e^rth 
Urns, round its own ^xis every tjyjreu^y-four 
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hours, which alternately caufes day and nigbti 
as either iide is turned tewiirdy or frm the 
fun : it likewife revolves round that luminary 
in three hundred and fixty-five days, iix howS| 
which periodical revolution produces fhel 
feafoiis of the year. This double motSui i 
the earth may be compared to coach^ 
which go round their own aads at the 
time that they move on in their courib* 
travels at the rate of fifty-eight dioufimdi 
every hour, which is one hundred and 
times fwifter than a cannon-ball ; and by 
rapid motion on its axis, the inhal 
London are carried five hundred and ei| 
miles every hour. Thofe at the 
move much fafter : thofe towards the 
(if there be any) much flower ; and thoft 
the very poles move hardly at all. 

^ What is an eclipfe ? 

^. An eclipfe is a total or partial pri^ 
of the light of the fun or moon. . There 
two forts of ecllpfes ; one of the fun,, die 
of the moon. 

^ When does an eclipfe of the fun happetti 

J. When the moon comes between ^ fim 
and the earth. In this pofition flie will wholly 
or partly intercept the rays of the fun, whick 
is then faidto undergo an eclipfe. . When diit 
•dipfe is total, the darkneft it b great ibd- 
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Aeftart have been known Co appear at noon- 
day.^ 

j^. 'What is the caufe of an eclipfe of the 
moon? 

A. It is occafioned by die earth coming 
between the moon and die fun : it is eafy to 
be conceived} that the moon, having no light 
of her own^ when the rays of the fun are 
intercepted from her, (he will appear dark or 

d^r- 

. An eclipfe of the fun never happens but at 
a new moon, nor one of the fMon but when 
flie is fuIU 
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LESSON XIII. 



Of Geography. 

Toiam licet mvhisy tanqtum oeuiis, liffirari UtfMK$ 

mariaque omnia, ^ 

" One may funrey the whole earthy and all the- Aai that 
furround it, in th« mind« ju'ft as they are priient^ tf 
the eye/* ClclHO* 

'i 

i^. What is geography ? 

J. A deicription of the earth : the earth Is 
divided into four parts, commonly called 
quarters: ift, Europe, which we inhabit; 
2d, Afia ; 3d, Africa ; 4th, America* 

^ By whom was the earth peopled ? 

A, By the children of Noah— Si^/m, /20«^ 
and Japbet. 

J^. Why is America often called the new 
world ? 

A* Becaufe it was not difcovered till about 
three hundred years ago. It was difcovcrfd 
in 1493, by Chriftopher Columbus, fttit4mt , 
by Ferdinand King of Spain; 
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^ Why oien is it eallcd America ? 

A. Becauie a pcrfon named Americui VeJ- 
paciusj being fent after Columbus, difcovered 
a greater part Of the Continent, and contrived 
to give his own name to the whole. The 
jflands near the continent are named the 
Weft Indies, to diftiiiguifh them from the 
Eaft Indies. 

The reafon of their being fo called was 
this t when Columbus, who was in queft of a 
weftern paflage t6 the Indies, arrived at thp 
firft land, which was the ifland of Hifpaniol^ 
he really thought he had reached the Indies, 
and therefore gave it that name. But upon 
his error being difcovered, the term fFe/i was 
added to Indies, in order to diftinguiih thefe 
iflands from the real Indies, which lie in Afia, 
aqd are fo called^ either from the Indus, one 
of the principal rivers of the country, or from 
the word Hindoos, the name of the original 
inhabiunts. 

^ Which is the largeft of the four quar-^ 
ters of the world ? 

J. America, which has the mofl: mines of 
.gold and filver: but Afta Is the richeft in 
natural produSions: it is this quarter that 
fkin^Uhes our fpices. 

^ And where is the heat of the fun moft 
inteafe? 

I * 
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A. In Africa, which produces negroet, % 
race of people quite blade, having flat noieSi 
thick lips, and hair like wod : but diat nUdi 
is moft peopled, and where the fctencet are 
moft cultivated, is Europe, dioughtht finalleft 
of the four. 

^ How are each of the parts of the wetid 
diftinguifhed ? 

A. From the time of Charles die Gmt 
they have been diftinguiflied by the naoies of 
^aft, weft, north, and fouth« 

^ How do we know where to find ^loft 
parts ? 

A. By turning the back to the Ain at np^; 
and on the right will be the eaft, on the left 
the weft, behind us the fouth, and diredly. 
oppofite will be the north. 

Sli How are the winds that blow from t&efe 
four quarters named ? 

A. They are called after the iame manneri 
I ft, the eaft* wind ; ad, weft- wind ^ jd^ norths 
wind ; and 4th, fouth-wind. 

J^. What is a fea f 

A. A fea is a large colledion of (alt water. 

^. Whence is it that the fea water if 
charged with faltnefs, while that of rivers if 
mild, frefh, fweet, and fh for human purpofesf 

A» Some think it arifes from great beds of 
fdlt lying ^t the bottom ot liht faL 
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Khers fiippofe it is owing to the following 
caule ; fait is one of the original principles 
of nature^ and is mixed, in greater or lefs 
quantities, with mod: other bodied' Now all 
rivers run into the fea, and carry Ibme fait 
vith tKem ; but no rivers run out of it, nor 
is any water taken from it, except by ex- 
Imlation or evaporation, fiut chemifis have 
deoipaftrably proved, that no fait can afcen^ 
in either of thefe waysi and^confequently 
fhaX all the fait that is carried into the fea by 
thp iiBoienfe numbers of rivers that run into' 
it, remains behind, and occafions its faltaefs, 
That no fait afcends from the 2fea, either by 
exhalation or evaporation, is evident fron^ 
rhjs, that rain-water, which falls from the 
clouds^ and was originally extradied from the 
lety is, of all kinds of water, the fweeteft, 
pureft, and lighted, and is made the ftandard 
by which philofophers judge of all other 
watei^. See the Biihop of LandaiF's Che- 
mical EiTays, vol. ii. 

J^. How are the feas diftinguifhed ? 

A. They are generally diftinguiflied by 
dieir iituation* I'hus we iay the South Sea^ 
the North Sea, the Britifli Sea, and the Irifh 
Sea, &c» ' The' general term for a large ex- 
tenfiveTea ir^ ocean ; as the A.tl?Lt\v\cOc^>xw 
9etw^n i;uA>pc^jind Afneuca^ xVvt ^-wi&s 

> I J 
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Ocean between America and Afia, and At 
Indian Ocean between Africa and the Eaft 
Indies. -r- 

^ What is a ftrait ? 

jt. A narrow paiTage of water^ indofed hj 
two (hores, as the Strait of Dover between 
England and France, &c. 

^* What is a continent? 

j^. A large quantity of land, containing 
whole countries and kingdoms, that are not 
^rrounded by the fea ; fuch as Europe, Afia^ 
Africa, and Am«:ica. ..\ 

^ What is a gulph ? ^ 

vf . A gulph is a part of the fea that runs in 
between land ; if it be very large, it is rather 
called an inland fea. 

^ What is aniftfamus? 
' jf. A narrow neck of land between two 
feas, joining a peninfula to the continent: 
as the Ifthmus of Darien, or Panama, which 
joins North to South America. ^ * 

^ What is a promontory ? I 

^, A promontory is a high land that juts 
into the fea : it is often called a cape, as the 
Cape of Good Hope in the fouth of Africa* 

^. Whatisanifland? 

A. An ifland is a part of the eardi that^ 
furrounded by the fea or other water, as Olrcal 
Britain, Ireland, Sicily, Ho^ There jure dft 
Wands in rivers* 
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^ What is a peninfula ? ' 

A, A part of land that is almoft furrounded 
by the fea;. as the Mana^ which joins to 
Greece. 

^ What is a lake ? 

A* A lake is .a large extent of water fur* 
rounded with land, that never dries, and that 
has no current^ as the Ciifpian Lake in Afia, 
mdft'commonly, but improperly, called the 
Cafpian Sea, 

j(. From whence do rivers and brooks 
derive their ftores f 

A^ A river is a flream of fre(h water, formed 
from one or many fprings, which, running 
down the valleys between the ridges of the 
hills, and uniting, form little 'rivulets or 
brooks ; many of thefe again meeting in one 
common valley, become a river, the magni- 
tude of which is generally in proportion to 
the greatqeis of the mountains from whence 
its waters defcend. 

^ What are fountains or fpvings ? 

A* Fountains or fprings, are thofe waters 
that iiliie from the fides of hills and moun- 
tains, where they form natural pools or 
bvlbiiS) which overflowing* the waters defcend 
in rivulets, and, as before obferved, give rife 
to rivers* 
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LESSON XIV. 



Geography. 



H 



^ OOW 1$ the whole extent of land 
fiivided? 

A. liyto an ii^efinite number of countries 
or fovereignties : in tbefe are feven forts of 
governments in Europe, viz. Empir^s^King- 
dioms, thQ Eccleiiaflieal State, Republics, 
{^le(Slorates, Dukedoms, and Principalities. 

J^ How many empires are there ? 

A. Four I the empire of Germany, the 
Ottoman or Turkifh empire, the empire of 
Ruffia, and the new empire of France. ♦ 

j^. How was the empire Of Germany for- 
merly called ? . 

jf. The Roman empire ; becaufe its head 
is a fucceflbr of the ancient Ron^an emperors 
in the weftern empire. 

* Itt confequefice of the fedoration of Louis the iStb 
to the throne of France (this year, 1814), lime confidr- 
i-able aiteratTons will be made in the extent of the Freacb 
dominions, which will Aot be completely afcertained A 
the final arrangement of the definitive tr^ty of pieice 
between tli^t kingdom and the reft of the European Itatiii 
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j^. What is remarkable of the Ottoman 
empire ? 

A. That the greateft part of it is fituated in 
Afia, and its bead is a fucceflbr of the ancient 
Roman emperors in the eaft. 

j^ Why is this diftin&ion made between 
the eaftern and weftern empires ? 

yf. When, the Romans nad conquered al- 
moft the whde earthy and formed the fourth 
monarchy, one of their emperors, Theodbfhis 
the Great^ ordered, that after his death the 
empire (hould be parted between his two fons, 
Arcadius and Honorius. The firft had the 
eaftern part of the empire, and continued his 
refidence at Conftantinople. The fecond had 
the weftern part. This event happened about 
the end of the fourth century. 

^ What have you to remark of the em- 
pire erf RuiSa ? 

A. It is little more than eighty^three years 
fincethis country wasere^ed into an empire, 
viz. in 1717 \ fmce that time its princes have 
been fucceffively acknowledged emperors by 
the other European monarchs* 
' ^ What tide had thefe princes before ? 

A* They had, and ftill keep, the name of 
7xir, w Oxary which iigniiies Great Duke, 

or Kfaig. 

^ How many kingdoms are there in 
Europe f 
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A. Several : Portugal, Spain, England, the 
two Sicilies, Sardinia, Sweden,^ Dcnmarki 
PrufEa, Hungary, and Bohemia. To which 
the French revolution has added the kingdom 
of Etruria, the kingdom of Italy, the Idog* 
doms of Weftphalia and Holland,— fff/ 110^ 
page 92 J 

j^ What is the ecdeflaftical ftate ? 

A. A part of Italy| under the dominion of 
the Pope. Lucca and Switzerland are the 
chief republics. 

j{. How many ele£torates are there ? 

A. Nine ; three ecclefiaftical, the arch- 
bi(hopric of Mentz, of Treves, and of Co- 
logne : — ^fix fecular, the kingdom of Bohemiii 
the dukedom of Bavaria, the dukedom of 
Saxony, the principality of the Palatinate, the 
marquifate pf Brandenburgh, the electorate of 
Hanover. But in addition to thefe, three elec- 
torates have been created fince the French 
revolution, viz. HefTe Caflel, Baden, and 
Wirteqibcrg. 

^ Where are they fituated ? 

A. All in Germany, except the eledorate 
of Bohemia, which is an independent king- 
dom. 

^ Are they all fpvereign ftatos \ 

A. Yesi but l^eld by iief of theempenr 
and empire. 

j£. Ho w many dukedoms axe there f 
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Mm They are very numerous : Auftria is 
die only archdukedom. The principal duke- 
doms are Lorrain, Courland, Silefia, Milan, 
Savoy, Modena, &it, and in Germany thofe 
•f Saxony, Mecklenburgh, Holftein, &c/ 
^ What is a principality ? 
A^ A princip^ity, like a dukedom, is a 
fioall fovereigHty.— There are a great many 
of them, and they are generally dependant on 
fome more confiderable ftate. In Germany 
diere are two forts, one eccleiiaftical, the 
other (eclilar; the former are arch-bifhop- 
ricks, bilbopricks, or abbies ; the latter are 
governed by mar-graves and land-graves. 

S^ What more is to be remarked of Ger- 
many? 

4* Two things} if^, that it is divided into 
tircles ; and ad, that there are in it a great 
liumber of free and imperial towns. 
If. What is a circle ? 
4» A certain extent of couiUry. 
^ How are they called i 
A. ift, Auftria; id, Suabia; jdjBavs^ria) 
\f^ 4tb, Franconia; 5ch, Upper Saxony |^ 6th,. 
^ liower Saxony \ 7th, Wcftphalia ; Srh, Lower 
.Rhine; 9th, Upper Rhine; and loth^ Bur- 
Cundy, now united to France. 
]pef % What is a free and imperial town ? 

A. Htzz cities are little foweiga ftates. 
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but have fome dependance upon the c 
and empire. The principal were ft 
Nuremberg, Augfbprg, Ratifbonne, 
burgh, Franckfort, Cologne, &c. 

^ What are the principal cities 
four empires ? 

jf* The capital of Germany is Fiii 
Turicey, Conftantineple ; of RulSa, Piti 
of France, Paris. 

J^. What are the capital cities of the 
kingdoms ? 

A. The capital of the kingdom of F 
i% Lifion\ of Spain, Madrid ^ of £ 
London ; of the two Sicilies, Naples ; > 
dinia, CagUari\ of Sweden, Stockba^ 
Denmark, Copenhagen ; of PruiEa, Koni^ 
of Hungary, Buda ; . of Bohemia, Pra^ 
Etruria, Florence ; and of the new ki 
of Italy, the pr^fent capital is Milan. 

^ What is the capital of the ecclci 
ftate i 

A. Romey which was formerly the 
of, the Roman empire, Arnflerdark 
capital of Hdland, and Zurich of S^ 
land. 

SU ^bat are the capitals of the ele£fa 

A. Ment% is the capital of the eledc 
$he fame name s Treves^ of the ele£to 
the fame name \ Bonn^ of Cologne \ I 
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ohemia ; Munich^ of Bavaria ; DrifiUn^ 
ixony; Manbiint^ of the Palatinate; 
'«, of Brandenburgh \ Hamvity of Ha-* 
r, or Brunfwick Lunenberg \ Caffih of 
\ Caflel ; Baden^ of Baden ; and Stutgard^ 

^iftemberg* 

What are the principal rivers in Europe ? 

The Dunna and the Tanaisy in Ruffia ; 
ianubij the Rhinij and the EWe^ in Ger- 
^ ; the Stiniy the Rb^m^ and the Garonne^ 
aace ; the Matfe^ in the Low Countries ; 
^ftuhy in Poland \ the 7^tf)90#x» SeVirn^ 
Humber^ in England; the Tli^tfx, the 
, and Dmroy in Spain and Portugal ; and 
\ in Italy* 

What are the chief iflands in Europe ? 
Great Britain and Ireland in the north ; 
! Mediterranean Sea are Minorca, Yvica, 
Majorca) fubje£k to Spain; and Malta, 
gland. Coriica was formerly fubjedl to 
la, but declared itfelf a free ftate under 
cave Paoli,. who was afterwards driven 
r his territories by the French, to whom 
enoefe fold the ifland. Paoli retired to 
ind, where he lived peaceably for fome 
; the French revolution, however, en- 
him to return to his native countryi 
\ he was ftill conitdered as chief; and 
Convention 'ifluing fome harfli decrees 
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sigainft the brave iflaiiders, alid ordering fiieif 
beloved leadet to be brought a prifoncr td 
Paris, .they refolved to throw off the yoker 
with the aid of the Englifli, moft of the iflani 
was recovered from the French, and the King 
of England was declared King of Corflca in 
a full aflcmbly of the States } but it has fince 
been found neceilary to abandon it ; and it 
is now a department of France*; Saidinii 
19* fubjedt to its own king; and Sicily it 
governed by a viceroy under the King of 
Naples,- to whom the ifland belongs. The 
iflands of the Archipelago, with Candia, own 
the Grand Turk for their mafter i the iflandt 
of the Baltic, the Adriatic and Ionian SeaS| 
are not worth your notice. 
^. How is 4^ divided i 
A* Into the kingdoms of Tartary, China^ 
(from whence we have great quantities (tf 
china ware« raw filk, and tea), India, Perfia^ 
Indoftan, and Turkey in Afia. - 

^ What are the principal iflands in this 
quarter? i; 

A. The iflands in-Afiaare the Marian, of 
Ladrcne Iflands, Formofa, and the Phil{ip« 
pines 111 the Eaftern Ocean ; the MoluccaSj 
and the fpice iflands, Celebes Borneck Java^ 
Sumatra, Ceylon, the Maldives, &c> llh thl 
Indian Ocean ; Cypms Rhodes, Lfeft>0S);'(N 
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^ytilencj Chios^ or Scio, Samos, Cocfi and 
a miiltitMcle of others of left notice. 

J^. What is diis qu^ter mpft famous for i 

4* Its having been the refidencp of our 
'firft parents, and having givei^ birth to our 
•bkjfled Saviour. 

^ What are the n?anners of its inhat^itants ? 

^. la general they are grofs, ignorant, an4 
Jazy. They are devoted to pleafure, are ex- 
tremely jeaIoik9 of their wives, and crifel to 
^jsir Daves. 
. ^. What are the ehief kingdoms of Africa? 

A. Egypt, Barbary, Morpcco, Zaara, pf 
thje Great Defert, NegroI^<j, Ethiopia, and 
Giiinea, where ihips formerly went yearly tq 
pifrchafe flaves. 

^ Are thp iflaods pf Africa cpnfiderabl^ i 

A* Yes; but the following are the princip^ 
ones : Madagafcar dip largeft^ called alfo St« 
Lawrence, tjie inhabitants are black, wil(|, 
iavage, leaked, and under no particular go- 
vernor \ the ftnall iflsMids of Cape Verd, the 
Canary ifl^nds, the Madeiras, noted for ex? 
pellent wines, the Guinea iiles, and the i<fles 
of Afcenfion and ^t. Helena, with others of 
lefler note in the Ethiopic fea't 

J^. What charafter have the people ? 

\/f. The inhabitanu are for the moft part 
f^wnyi and in fome partis quite \^2sX \ they 
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have always been gro& idolatersi worfhippiot 
the ftars, fire, and planets. 

^ What are the divifions of N. Afserica? 

^. The chief kingdons, ftates, and colonies 
in North America are, Old Mexico^ or New 
Spain, New Mexico, or Granada, and Florida, 
belonging to Spain. New Scotlaiid9 New 
Britain, or Efquimaux, and Canada, to the 
Engliih. New Hamplhire, Maflachiifet'i 
Bay, Rhode Ifland, Connedicut^ New York, 
New Jerfey, Pennfylvania, Delaware, Mary- 
land, Virginia, North Carolina, . South Caro-, 
Una, and Georgia, compofe the United Stales \ 
to which may now be added the in&nt ftatcs 
of Vermont and Kentucky. 

J^. What are the iflands of North America I 

A. The iflands belonging to Great Britain 
are, Newfoundland, Jamaica, Martiniquei 
Trinidad, Tobago, St. Chrtftopher's, vul- 
garly called St. IGtt's, Antigua, Dominica, 
Barbadoes, the Grenades, Barbuda, Nevis, 
Montferrat, and St. Vincent's; except New- 
foundland, Jamaica* Trinidad, and Tobago, 
thefe iflands are diftinguiihed by the general 
name of the Caribbee Ifles. 

The iflands belonging to Spain are Cuba, 
Porto Rico, the Virgin Ifles, and Margaretta. 
In the weft part of St. Domingo, a general 
infurre^ion of the negroes took place in thf; 
revolutionary days of France^ the whitei 



A][ITS AKD Sp^NCEl, 101 

WWte exterminated, and a black empirp is 
paw eftablip^ed. 

^« How is South America divided ? 

4. Into TerB Firma| Peru, belonging tp 
tbe Spaniards, the country of the Amazons, 
tiut little known, tbe Bra^^ilt, belonging tp 
the Portnguefe, Chili, and Patagonia^ lately 
difeoyered. 

^. What elfe have yo^ to remark of 
America ? 

4. That its mountains are much higher, 
j^id its rivers much larger than thofe of the old 
world. The height of the Pyrenees between 
France and Spain is not feven thouiand feet. 
The height of the mountain Gemmi (the 
higheft point of the Alps in Switzerland), is 
but fen thoufand feet. The height of the 
Peak of Tenerifie, in the Atlantic Ocean, is 
about thirteen thoufand feet. But the height 
of Chimborazo, the moft elevated point of 
the Andes, is about twenty thoufiihd feet, 
that is, aloioft four mites. 

^. Are not the tops of tbefe lofty moun* 
tains covered with perpetual fpow ? 

A» They are: which is owing pardy to 
, dieir great height, and partly to the unculti* 
tated nature of tbe country<^round them. 

^. How does their great heigf^t contribute 
to this f 

K 1 



lOJ AN ABRIDGMENT OF THE 

A. By placing them out of the reach of die 
reflected rays of the fun: for it is well knoirn 
that the liekt of a climate, or of the weather, 
depends much m6re upon the refleded thao 
the dinsA rays of the fun. 

^. How does the uncultivated face of dft 
country help to produce this efFed ? 

A. By the very fame means which we hive 
now mentioned. An uncultivated Country is 
ib far from refleding the rays of the fun, that 
it totally fwallows them up by its woods, 
forefts, and morafles : and this, probably^ is 
the reafon why America is fo much colder 
than Europe. In America it is as cold in 40 
degrees of latitude as it is in Europe in the 
latitude of 50, or even 55. 

But in proportion as America comes to be 
cleared and cultivated, this difference will 
gradually decreafe, till at laft it may be totally 
abdiihed. 

^. How much broader are the rivers of 
America than thofe of Europe ? 

A. The largeft rivers in Europe are not 
above a few miles ii^t>fcadth* Some of the 
rivers in SoutK America, and particularly the 
^iver La Plata, are 150 miles broad. 

^. Is not America as remafkable for its 
lakes as for its mountains s^nd rivers \ 



I 
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4. Yes ; the five great lakes at the head of 
\ river St. Lawnphce are more like pet^ 
% than lakes. Lake Superior, efpedally 
aid to be ijoo miles in circumference. 
% Whigh are the chief ifl^nds of South 
nerica ? 

i. Terra del Fuego, of which we have 
y little knowledge ; Chiloe, near the coaft 
Chili, on v^hich the Spaniards have a town 
ned Caftro ; Juan Fernandez, off the coaft 
Chili, a pleafant fruitful ifland ; and the 
illipagos, a clufter of iflands lying under 
equator, off the coaft of Peru. 
^ What is the general charader of the 
ives of America?. 

U They are generally of a bromi com« 
xion ; the few that are white ftain them-* 
res of a red, or copper colour, and ibme 
;h ftreaks of blue. They ''are fond of 
»ming themfelves with firings of beads' )uid 
lis about their necks, and ring» in their 
s and noics. They fcalp their prifonerSp 
I fometimes, it is (aid, breU and cat thera# 
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liSSQN ^V, 

. &f^m<>ry- ■ 

S-WnATishiftory? 

4, Hiftory is ui acpount pr r^xtlon i 
0iuig that has been done ? 

4L> How is hiftbcr divided i 

4' Into, (iurcd -and propbanCi anciei 
modern, 

^ Wb^t is fiiCKd hiftory \ 

A, Safred hifipry is th? hiftoiy < 
fhurch of God, under the Old and 
Teftament. The Old Teftament ft 
the hiftory of die Jews, or Hebrews, o 
who are called the pet^le of QoA. 
I^ew Teftament contains the hiftory oi 
Chrilli the Son of God, and his difci[4e 
failed thcmfclvcs after his name, CkriiA 

^ What i^ prophsnehifloryl 

J. Propbane hifloiy is an accomit 
lieathen gods, demi-gods, and heroes. 

^ What is ancient hiftory ? 

jf. Ancient hiftory is an account of 
empires, kingdoms, republics, and 
from the cr^a^ipif of the wor'd to t^e t 
Chrift. ' 



ARTS AND SCIENCES. 105 

^ What is modern hiftory ? 
A^ An account of thoTe empires, kingdoms, 
&c. from the birth of Chrift to the prefent 

time* 

^ Have' not the poets made another divi* 
lion of^hiftory ? 

J. Yes ; they diftinguilhed firft the golden 
age, which they attributed to Saturn and 
Rhea, meaning by it the more pcrfisfl and 
happy ftate of -men in the firft ages of the 
world. 

2d, The fecond is the filver age, afcribed 
to the reign of Jupiter, ^nd which extended 
to the time that tyrants appeared among the 
human race^ who, to render themfelves pow-- 
erful, opprefled mankind by violence and 
injuftice, 

.3d, The third was the brazen age, which 
was, when rapacious men, poflefled with the 
juft of dominion, endeavoured to reduce their 
brethren to a ftate of flavery. 

4th, The fourth age is that of iron, when 
all forts of crimes began» 

^ What is the earlieft hiftory we have? 

A. That of die creation of the world, the 

UH of man, the univerial deluge or flood, the 

. pcefi^ation of the human race in the family 

yQ^J^5>ah, and the re-peopling the feveral na* 

ticns by his tb^ee fons, and their pofterity. 
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^. How may we divide anpicnt bifl< 
as to have the cleareft idea orit i 

jf. Into the foi^r remarkable perio 
jcras of the four fucceflive monarchips, 
univedal : they are palled univcrHi], ]» 
each of them extended over the sreatd 
pf the then known world. - 

^ What was the M: of thefe uni 
nuHfarchies ? 

^. The Adrian Siapiri, founded by- 
rod, the (bfi 9f Cufh, and grandfiin of Hi 
the year of the world 1800 ^ it was com 
by bis ion Niniu, and after him by hi 
Semirunis, tiiQ moft celebrated hertn 
liwient hiftory, and ended under Sardan: 
in 3?SOi enduring 1450 y^rs. 

^. Wjiat was the fecpnd monarchy ? 

jr. The Pirfian. It began with 
king, Cyrus, in the year of the world 
and ended with Darius's being conquer 
Xiexande'r the G rest, 3670, before Chril 
laAing a little more than loo years. 

^. ^y whom wjU the thir4 moti 
fftabJilbed \ 

A. I'he Grffiaif, which was the 
univerlal monarchy, was eflablifhed by 
.ander the Great, king of Macedonia^ 
year tf th? wsiid 3670, anci h&ffl nil 1 
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% life ; for, at his deaths as there ,wat 
)er fuccelTor left, his generals divided 
pite amongft them^ 
^hy was Alexander called the Great f 
(oth on account df his natural valouri 
> the fuccefs of his arms ; for in, twelve 
le fubdued all the nations from thtf 
jC Sea to the river Ganges, in India. 
iVhat was the fourth monarchy i 
The Raman Empire^ founded by RomU'* 
lich at laft arofe, and became, under 
lis Csefar, miftrefs of the whole earthy 
China, and thofe countries that were 
iilknownj or inhabited by favage na^ 
or too inconsiderable to attrafi regafd^ 
mtinued, under twelve Caefars, to the 
:Chrift96. 

)Id not the Roman governnlent undergo 
changes ? 

if es ; the flrft ftate of Rome was regal^ 
rweive kings } the fecond was confular^ 
a feries of confuls, for Ihe fpace of four 
id and feventy years. After this, the 
irate was formed between JuHus Csefar^ 
y, and Craflus: but Csefar, afpiring 
vcrfal dominion and ibjrereignty, after 
war with Pompey, whom he defeated, 
to bimfelf not only the empire of (he 
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Romanii but, in 2. few "ytafSi that of all 

known world befides. --*,' 
^ How muiy forms of' goverament 

there? 

jt. Three ; the monarchical, the arifl« 

tical, and the democratical. 
)^ What IE the monarchical governme 
J. When the fuprcme authority is ft 

hands of one peifbn. If he be a good pri 

he it called a Idng ; if a bad znd unjuft 

he is called a tytant. 
J^. Have ihofe peribnt who have the 

Tcnunent in their own hands all the I 

degree of power ? 

J. No; (bmc arc defpotic, that is,-«^ 

the; plcafe, they are abfolute matters of 

lire* and fortunes of their fubjeftt, and I 

no other rule (or their condufl but their 

will : while the authority of others is reftra 

by the laws. 
^ What is the arifioctatic govcrnmen 
J. When the fo?ereign authority is lot 

in the hands of a few of the principal pci 

oftheftate. 
^. What is the democratical governmi 
jf. When a number of perlbns deputei 

a nation exercilc the fovereign uithority. 
^, What is the beft form of governnM 
J. This queftion is not yet decided; 
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;may venture to fay, that the monafcbieal 
irernioent woiild be the beft, were thiS 
inarchs always fuch as they ought to be^ 
^ To what form of government do W^ 
ocrally give the preference? 
A. To the republican; becaufe it ^ptt\ 
fl with our notions of liberty. It. is well 
ipted for improving all the powers and 
ulties of the human mind. The Greeks 
d Romans, who enjoyed a republican go- 
rnment, made fuch furpriffng advances ill 
^ arts and fciences, that they left all the 
ler nations of antiquity infinitely behind 
jm* They are, indeed, the only ancient 
tions whofe hiftory is much worth ftudyihgk 
1^ What is the cftabliflied government itt 



igland \ 



A. Limited monatchy, hereditaryj ^hd 
nales are capable of fucceilion. The title 

his prefent Majefty is King of the Utiited 
ngdom of Great Britain and Ireland, Dc- 
ider of the Faith ; ind he is head of thd 
urch. His foreign titles arej Duke of 
unfwick-Lunenberg, Arch-Treafurer and 
eftor of the Holy Roman Empire. The 
ir apparent has the title of Prince of Walts 

creation \ he is born Prince of Scotlaitd) 
ukt of Cornwall) and Earl of Cheftef. ^i^: — 
^ How was England anciently |ovemcffr 
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A. England was firil under the Brttons;' 
adiy, made tributary to the Romans by Juliui 
Caefar; sdly,^ under the Saxons-, 4^hly, under 
the Danes; anJ Sthly, under the Normani\ 
whofe conqueft of this ifland by their Dukey 
William, is the grand |)eriod from whence 
our hiftorians begin to rtckon. 

^ Name the fucce/fion of our Englifli 
flio urchs from the conquefl, with their fe veral 
famihes. 

J. I ft, Four Norman Kings. — ift, WiUiaon 
Duke of Noriiiandy ; 2d, William Rufusj 
3ii, Henry I. \ 4tb, Stephen. 

irJ, F'ljrteen kings of the family of Planta- 
genet, .v ir> governeJ 331 years. ^ift, Henry 
II. i zd, iiicaarl Li 3d, John-; 4th, Henry 
Hi. ; 5:a, Kd^ird L; 6th, Edward U. j 7tli, 
Edvard 111.; 8ch, Richard II.; 9th, Henry 
IV.; loth, Henry v.; nth, Henry VI.;. 
i2th, Edward IV.; ijtti, Edward V. ; i4th| 
Richard III. 

3dly, Five fovereigns of the houfe of 
Tudor, who (at upon the throne 118 years* 
ift, Henry VII.; zd, Henry Vlll. ; 3d, 
Edward VI.; 4th, Mary i 5% Elizabeth. 

4th, Six monarchs of the houfe of Stuart* 
ift, JamesL; 2d, Cbal4efcj.; 3d, Charles ILs 
4th, James IL; 5th, Mary II. Quccai^k 
WUUam lU. i 6tb) Anne. V' 
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5th, One king of the houfc of Naflku— 
William III. 

6th, Three kings of the BrunfWick line^ 
which acceded upon the dv.*dth of Anne. — ift, 
George I. i 2d, Geoige II.; 5 d, George III. 

J^ What families have fucceeded to the 
crown of France? 

^f. After the declenfion of the Roman em- 
pire, the Franks broke in upon the Gauls, 
and conquered the kingdom ; their firft king 
was Pbaramondj A.. D. 751. Of this family 
were twentyr-one kings.— The fecond race 
began under Piping A D. 75 1 . This line wa» 
followed by the Capetian race, fo called fiom 
Hugh Capet, A. D. 988 — This family was 
fucceeded by the houfe of Falois^ in the 
pcrfpn of Philip VI. A. D. 1328. — LFpon the 
extinction of this family, the (uccellioa fell, 
on chat of Bourbon, A. D. 1589, whici con- 
tinued till 1792, when the nionarcnv was 
dedroyed by the ignominious dean of J^ouis 
XVI. A republic w.is at firft cftaWifhed : 
this has at length given way to the ambrion 
of 3onaparte, who, from the ruins of the 
republic, has ereded the moft powerful em« 
pire upon earth. ♦ '. 

■ ♦'This- year, 1814, the ancient farT\!ly of France has bcea 
Rftored'to the throne of their ancestors', in the person of Louiv 
JCVUI. ths Mzt brother of the unfertiuutc ^uis XVI. . 
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^ What race of kings have fucceed 
the Spanifh crown? 

^. Since the expulfion of the Ron 
Spain has been governed by five fami 
the firft, from the Goths ; the fecond, 
the invafion of the Moors of Africa, from 
Pelago ; the third from Don Sancho^ kir 
Navarre ; the fourth from the houfe of 
tria, by -the marriage o^yoanna^ daughte 
heirefs of Ferdinand, furnamed the Cathoi 
Philips arch'duke of Auibia, eldeft fon c 
emperor Maximilian ; and the fifth fron 
houfe of Bourbon, in Philip, duke of A; 
fecond fon of the Dauphin of France, 
gr^ndfon to Louis XIV. whpfe defcent 
now wear tbe Spanifh diadem. Bui 
pref^nt King, Ferdinand VII. is prifom 
france, and Jofeph, the brother of Bpnap 
has aiTi^m^d the title and oitice of Kii 

^. Of what family is the Emperc 
Qi^rmany i 

J. He is defcendcd from Rodolph L C 
of Hapft>urg and Landgrave of Alface, 
V^s th^ iirit of his family that obtain£< 
empiret He was eledted A. D. 1723. 

^ Of what family is the Empero 

Turkey? 

J. Of the Ottoman ferntly, fo called 1 

the wsLilikt Sultan Oth\nan^ 01 OfmanV' 
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A. D. 1300, carried his conquefts to a pro- 
digious extent. 

^. From what family are the Kings of 
Portugal defcended ? 

An Portugal became a kingdom about the 
middle of the twelfth century. Count Hmrj 
receiving fome territories bordering upon it 
from Alonzoy king of Leon, as a marriage 
dowry with his daughter, he expelled the 
Saracens, and his fon ^^^fz^ conquered Lifbon, 
and aflumed the title pf King of Portugal • 
In 1 146. In 1580 Philip IL of Spain feized 
upon this country ; but in 1640 the Duke of 
Brstganza recovered it, and in his family it 
has ever (ince remained independent of Spain. 
The Portuguefe royal family have been driven 
by the intrigues and threats of Bonaparte to 
feek an afylum in South America. * 

^ How is Holland governed ? 

A. It was formerly governed by a ftadt- 
holder, or captain general, which office was 
hereditary in the Prince of Orange's family ; 
it wias afterwards called a repuUic, then a 
kingdom, at the head of which was Louis 
Bonaparte : this king has abdicated his tbronq^ 
and Holland is now united to France. 

• Tht rettormtion of order in FTance. and overtkrov of Bon*- 
yarti^.u>umcd power (who Is now exiled to the blmnd of Elba^ 
. wbha prlncdy revenae), will, it U to be hoped, reitort tq^aquillity 
iOtlMSiiiwtof 49«ia* 

1.3 



Sj Hoyf is \\\e prefen^ government of Italy ' 
divided f , 

J^ It is divided into little republics, prin- 
cipalities, and dukedoms, which, in fpiritual 
matters, are fubje£): to the Pope, who, like 
the ^hoft of the deceafcd Roman empire, fits 
9fown^d upon its grave. . 

ig,. Vyho is ilfie prefcn^ Pope, and what is 
}\\$ chgc^ter f . . - -i''"'*''^ 

4n Qregorio Batnaba Chiaramontl,. born 
Auguj^ II)' I7f2> ^^ Caeze^a, in the.tccleii- 
^{^ical -States, entered the order of the Bene* 
didtines at i$ year;S of age, was elevated to the 
tdig^ity of ^ Cardinal by the late Ppi^e Pius 
V{. and, on the death of (hap Pontiff (a cap- 
tjvs; in France), was elected Pope, in a con- 
cjav§ held ar-Venice, oa the nth of March, 
1 800, when he ailunie^- the title of Pius Vll^ 
Rome was then poflefled by the Neapolitan 
troops; but this cixort to r^ftore an head to 
the Church w^s zealuuily .feconded by the . 
feveral Catholic Princes ^ f-nd the new Pontiff, 
after vifiting tna Krpperor^t Viennr^ entered 
^omp, and took poiTcifiqn of the Holy See, . 
\i^ith the confent and ap^robatipn of the King 
of N.'.ples, pn the ^d of July fqilowing.-^ . 
]hl4poieqn has iihce taken pofl'eflion of Rome, 
Zi:C. declared it the fecond city of the French 
empire i and Pius VII. like his predecellbri 
/> held in fBptiyity by th« Freuch% 
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Mythology. 

iyfliology Is the bafis of hidory, the ftandard < 
;riticiiVn> and the guide to the iludies of youth.'* 

BRYAN-: 

f ea quidem qu^funt a clarioribus poetis fiSla negl 
gersr 

^e mufl not overlook even the fi^lions of the mo; 
illuttiious poets."' ' quintilliai 

>. What is mythology ? 
'. The religion of the Pagans^* whic 
lifts in the worfhip of falfe gods, whor 
r poets, painters^ and ftatuaries imaginec 
CO whom they gave diiTerent attributes. 

^den of a phlegmatic dir]X}fition, or of a cenfc 
temper, never ceaTe to rail againft the delightfi 
ns with which Homer and Hefiod, and their pc 
imiutto^3> have enriched and embellifhed the 
s : but althougli Oiefe fi6li6n8did not contain mar 
1 inllru^lions, and important uniths, would the. 
y rcuion to attack an-t deliroy a fyllem which peopli 
animates nature, and which m^kes a fo]|inn temp 
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^ Who was the oUeft of the godi t 
A. Time, called alfo Saturn, who is fui 
to have devoured his children as Toon as thcf 
were born, becaufe it was decreed tbatwie 
' of them fliouU ufurp hit domiiiions. 



'Of thevilt uni«crf<' Ttwfe floweri, wbofc varied iMI 
fluainK beauty you fo much a.lmiie, are (he tem«f 
Anrn^. It it the biealh of Zcphyrui vtiich ftxAf 
■gintet the Irani. TlieroftniuTiuunofthE waien UC 
tfae Ggtii of the Nnudei. A godimpek the wind) «^ 
poor* out the drcn { E'^pM ut the gift of Bacchu* \ 
Cem^^refwlciarn-theharvcfti otthardi areiheciieof 
" . J]^sAe|>hadl<niudbU[tcdaatli«fuaunil 
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^: Did not any of his children efcape ? 

^, Yes; Jupiter, Neptune, Pluto, Juno, 
iind Ceres, were favcd by the fi£lions of his 
wife Rhea. 

^ What is meant by Saturn*s devouring 
hit children ? 



of a mountainy it is Pan, who, with his pailornl pipe, 
returas the amorous lay. When the rportfrr)an's horn 
rouief the attentive ear, it is Diana, armeii with her bow 
juid quiver, ami more nimble than the (lag tliat Hie pur- 
fueiy who takes the diveriion oF the chacc. The fun is 
a gfidf whoy riding on a car of Hre, diifufes his light 
through the world ; the iUrs are fo many divinities, nvIio 
meafure with their golden beams the regul.ir prQgrefs of 
fire ; the moon prefides over the filence of the night, and 
confoles the world for the ablence of her brother. Nep- 
tupe reigns in the fea, furrounded by the Nereides, v/no 
dance to tlit joyous fhells of the 1 ritoiis. In the hi:;lv;ll 
heaven it feactd Jupiter, the nralier and father of men 
and gods. Under his fict rcil the thunders, forged by 
the Cyclops in the caverns of yKina ; his fmilc rejoices 
nature ; and his nod ftiakes the foundation o** Olympus, 
Surrounding thetlu-oiic of their Sov^Tcign, the ptlitr divi- 
nities qu.iif nc6\ar from a ci»^i prefcnted them by tiie 
young and beautiful Hebe. ' In the middle of the great 
circle (hines, with diftinguiOied lufti-e, the unrivalled 
beauty of Venus, alone adorned with a fplendid girdle, 
in which the Graces and Sports for ever play; and in 
her hand is a fmiling hoy, whofe power is univerfally ac- 
knowledged by heaven and earth. Sweet iliufions of the' 
fancy! pleaTmg errors of the mind) what; pb'^c^l^ ^^ 



US AN ABRIDGMENT OF THE 

A. Only that time dcftroys all things. 
^ How was the fovereign authority di- 
vided between the three Ions of Saturn ? 

/f. Juviter, a& the elileft, hjd the heavens, 
Keptune the waters, aild pluto the iofeinil 
region!. 




^. Who is the mefienger of the gods ? 

A. Mcrtury, Ton of Jun'iter and Maia, god 
of eloquence, and pation of commerce : he 
bad win^sonb[i>feet,andaca>luctrusor wand, 
with two IcTpents about it, in nis hand i.aod 



pity thofc colli and inftnCblE h- irti, who have nenr fib 
yotii charmtl And vhat objefls of iniii|in:iiion ibo& 
ikrce a.-.d ^ragc Ifiiiu, who would dittioy a rnnU that 
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Wed fouls into hell, or tbc Elyfian fields. 
^ Who was Hebe ? 

jI. The fiodder* of youth, daughter of Ju- 
XI and Juno, and i:ut>-bea;Cr of Ju; ircr, 
caufe llie I'oured out the ne&nf, the drink 
the f.odf their fniH was called ambrofia. 




^ WhowasCybele? 
^ Tne wife of Saiurn, called Rhea, and 
»her of all the gods. Shcwas ufuJIy fup- 
ifed.to prclide over the earth, ni^ has there- 
re generall}r a crown of turrets w^er head. 

I lb lone been the tmfury of The arts 1 a world ima* 
Mj indetd, but delightful, and vri>ole ideal plnlUres 
To well (iited to compeoTate for the nal troublci and 
biei'of the w*rkl in which <m lire. 
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Jupitltt 



^ Who was this Jiipirer ? 

A. The pugans calleJ him the fathef of 
gods and men : he was the fun of Saturni nd 
Rhea. ' 

^. Ha^^lP^always thenameof Juiiiter? 

A, No; his firft name" was Juvis, from 
which, by the addition a( I'ater, was formed 
Jupiter. 

ki n<JW was he brought ui>? 



ARTS ANt) SCIENCES. HI 

• The noife made by the mufical inftru- 
its of the Corybantes prevented his childifh 
s from difcovering him to his father 
irn, whilft he was nourifhed by the goat 
althea. 

• Where was he born ? 

• Some fay in Arcadia, others in the ifle 
!rete ; fome indeed give that honour to the 

o(Thehis^ in Bceotia, whilft others fix it 
^iffinia^ in Peloponnefus. 
^ What was his £rft a£l:ion when grown 

r. He depofed and bani(hed his &ther 
irn, who had attempted to take away his 

>. Were there more than otie Jupiter \ 
\ Yes ; almoft every nation had its 
iter : thus there was Jupiter Ammon of 
Lybians ; Jupiter Serapis worfhipped in 
rpty and Jupiter Belus of the AiTyrtanS) 

>. Who was Jupiter's wife? 



M 
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A. Juno, hit own (ifter> 

^, What is raid of her? 

A. The ancients cunfiderei] her Mag 
of kiagdoni<^ queen of the gods and 
daughter of Saturn and Rhea, /ifler ar 
of Jupiter, who, by the continual jt 
between them, rendered themfelves : 
unhLippv couple. 

^ Where was Ihe born ? 

A. Some &y at Argo^, « town of G 
others at Samos. 

^. Did not Jupiter often transfono I 
tfilucceti in hit amours ! 
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A* Yes. He metamorphoCed himfelf into 
a fwan for Leda, daughter of Thedius, and 
wife of TyndaruF, king of Laconia^ — into a 
bull for Europe daughter of Agenos, king 
of Phcenicia, and, lifter of Cadmus ;— into a 
ihower of gold for Danae, daughter ot Acri- 
iius, king of Argos ;— -and into a (hepherd for 
Alnempfyrne, the g ddefs of memory. 

j^ Did he always reign in peace \ 

A. No. His throne was ihaken by the 
earth-born giants, called Titans, among whom 
^as pne,' who, from an hundred hands at 
once, difcharged an hundred mountains at the 
heavens* Jupiter, however, triumphed ovet 
them, and eftabliflied his reign. 

^. What children had be by his diiFerent 
tniftrcfies ? 

A, By Leda he had Caftor and Pollux^. 
brothers of Helena and Clytemne/ira \ thry 
followed Jafon in his expedition to Colchis 
for the golijen fleece, and conceived fo gieat 
a friendfhip for him, that thev never left him : 
by Europa he had Minos and Rhadamanthus^ 
who, from their feverity in difpeniing juftice 
whil^ on earthj were named judges of hell : 
by- Dandi he had Perfeus^ who rendered his 
name famous; he had alfo a frieiidihip for 
men of letters, and founded a fchool : and by 
Mnemofyne^ the goddefs of memory, he bad 
the nifji Aiufes. M z 
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Nfptune. 

^ What is related nf this god? 

A. Thathclwt! ilie Ibvercignty of thefeasj 
he was the f'ln of Saturn and Rkea., and 
brother of 'Jupiter .ind Juno. 

^. What became of him after his birth f 

ji. It is faid that his mother cctrcealed him, 
as foon as he was born, from the devouring 
jaws of Saturn, and fubllituted In his p\ixx 
a young foal, of which fhe pretended to have 
betin delivered. ^, 

^. VVhom did he marry ? 
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^ What are his attributes ? 

-A A fceptrc, or batoon of two points, to 
diftingui(h it from Neptune's trident, which 
had three, and a crown of iron on his head. 

^ Who are the judges of the dead in the 
infernal regions ? 
' ^. Minosy Macus, and Rhadamanthus. 

^ Who was the porter of hell ? 

A^ It was guarded by a vafl: three-headed 
dogi called Cerberus, whofe body was covered 
with fnakes inftead of hair^ He was born of 
the giknt Typhon and Echidna. He is faiJ to 
have given a kind reception to thofe unhappy 
fouls who defcended into hell, but devour^ 
thofe who attempted to efcape. 

^. What are the principal rivers in thefa^ 
dark realms ? 

j1. I. Acheron^ whofe waters are extremely 
bitter, z. Styx^ by which the gods were ufcd 
to fwear. 3. CocyttiSj flowing out of Styx^ -v 
with a horrible groaning noife, ajid encreafes 
with the tears of the wicked. 4. Phlegethorij 
fwelling with waves of fire. Over thefe four 
rivers the fouls were ferried by Charon, to 
Tartarus, or Hades, the heathen hell. 

^ Defcribe to nie Tartarus. 
. J. TARTARUSf or the Region of Tor- 
ment^ is an hideous prifon of a terrible 



IM 
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depth, 'fiirroimded by the miry bogs d 
cytus, and the river Phlegethon, whict 
torrents of flames all round; three ro 
walls, with brazen gates, render the 
inacccflible. Here the wicked fufFer a pi 
ment3>roportioned to their crimes.* 

J^. Where did the/ fuppofe the fouls 
virtuous were conveyed after their dead 

J. Into Paradife, which they cal 
Eltsian Fields, or the Regions of £ 
It confided of pleafant plains, verdant 
Ihady groves, purling ftream^, and the 
ferene and temperate air. After the I 



^^ ♦ The moft imptous of the condemned in hell 
ABBBL GIANTS, who, after their defeat by J 
were caft down to Tartarus, to receive the puni 
due to their enormous crimes. The poets, in f( 
of thefe monfters, fay that they had fnakes inftead 
Tantalus is reprcfenttd as hanging over the ^ 

' which are always flowing through his hand, and ; 
from him x to this eternal torment of hunger and t 
was condemned, for having invited the gods to 
when, t0 prove their divinity, he killed, boiled, and 
up the joints of his fon Pelops on the table b^foi 
to eat. SiSYTHUS, a notorious robber, is cone 
to roll a raft ftoue up to the top of a hill, which eve 
down again, and makes his labour perpetual. ] 
condemned for impiety and ingratitude, in attei 
to violate the chaltity of Juno, is fixed to a wheeli 
hurries him round in one perpetual whirl. 
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(buls bad long enjoyed this Elyfium,' they 
drank of the river Lethe, which made, them 
forget all thofe pleafures, and then returned 
to the earth again, and pofTefled new bodicTy 
in order to fill up the courfe of their probadoii 
in our world* 

j^. What other deities do we meet mdi in 
the infernal regions ? 

A. Old Erehus and his wife Nox^ who 
prefide over dafknefs and night. Alio Mon 
over death, and Somnus over fleep, who^ by bis 
fervant Morpheus^ fends dreams to us above 
lii^hilefleeping.. The attendants upon Somnus 
are Reft, £afe. Indolence^ Silence, and Ob* 
livion. 

$. What was the dodirine of tranfmignu 
fion? 

A. When the fouls left the bodies which 
they animated, they wore conduced by Mer* 
cury, either to the Elyfian Fields or Tartarus, 
according as they were or were not virtuous. 



LESSON XVII. 



I. Sequel of Myihahgy. 

'* A knowledge of feigned Hlftory, or Mytholo 
abfoluulr uctilTary to the Reader of the ClalSci, 




' no is Mars? 
^. Mcrs was the fon of Jupiter and * 
he was the god of armies and war, and 
prcftnted armed cap-a-pec, with a cock 
feet, becaiife he mctamoriihofcd into a 
his favourite AleSlryariy who, keeping ■ 
whilU he was with Venus, fuficred him 
Turpi t fed. 
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J^, Who was the godi^efs of war t 

A. Bellona, filter of Mars, who generally 
conduits his' car armed with a whip, aod with 
difhe veiled hair. 

j^. Where was her temple? 

J. She had a temple at Rome, and her 
priefts offered to her, as a Jaccifice, blood 
which flowed from wounds that they itifii^ted 
upon theinfclvcs. 
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^ Who is the goddefs of wirdoc 
Sciences ? 

J. Atintrva, or Pallas. She is n 
completely armed, with an owl at 
becaufe that bird fees in the dark, 
mates thit true wifdom never (leeps. 

^. Where was (be worflupped ! 

A. Ac Athens, where a moft m: 
temple was erefled to her honou 
goddefs is emblematical of wifdom, ; 
and conqueft over vice and the paffi 
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g. Who is the goddefs of agricultare f 
1. Certs, daughter of Satura and CyitUt 

taught men the art of cultivating the land 

1 fowing feeds ; for which reafou fhe has 
n honoured as the goddefs of agriculture. 
; is painted as a beauty of jhe brunette Ictnd, 
h ears of corn in her hand. 

^ What facritices were made to Ceres ? 
/. Swine, becaule they dellroy the pm- 
lions of the eaith, atid garlands compolcd 
lars of- corn. 
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^. Who is Scmnu! ? 
A. The god of flee|>, fon of ? 
holds in his hands poppies, which 

^. Who is Marphiui ? 
' A. The fervant of Somnus, whi 
on all fhapes, and who prefents t 
to thofe that fleep. Thefe dreams 
from a great fpreadmg elu in hetl, 
^ade of which they ufually iit. 
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^ Who is Mimuj f :i^^^ 

J. The god of folly. He U reprefcnted 

with a maik and ^rotdque face;— he was 

rather a jefter, mocker> or mimi« of the gods, 

th^n a god hiinfelf, 
^ Why wan he thus reprefented \ 
4^ Becaufe he was alwiys employed ia 

examining the anions of gods and men, and 

reprehended them with- freedom. 
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^ Who is the god of filence ? 

yf. HarpBcratesy fon of Ofiris and Ifii 
is always painted with a finger on his mc 

^. How is he painted ? 

jj. Almoft naked, in the figure of a 
crowned with an Egyptian mitre; in hi; 
hand is a horn of plenty, while a finf 
his right hand is upgn his lip, denotinf 
neceflity of filencc. 
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'. Who was the inventor of meiljcine f 
. B/eulapius, Ton of Jpoiiii and the nympti 
n/;.— He is generally reprefented under 
figure of a fcrpent | but fomctlmes under 

of an old nidn, holding a ftafF encircled 
t ferpent. He wears a crown of laurel, 
ufe that tree is powerful in curing man/ 
fes. £>ung'hill cocks are lacrificed to 

on* account of their vigilance, a virtue 

necefTary to phyficians. 
By whom was he brought up f ■ 
By the centaur Chiron, from whom he 
led phytic. He wfts kilkd-by Ju^'ust. 
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^. For what reafon ? 

A. Becaufe Pluto complained that his em« 
pire over the dead was much diminilhed b] 
the art of Efculapius. 

J^. Where was he adored ? 

A. At EpidauhD, a town of PdoponiMfuf • 

SI2 What godde& prefides over gardens ani 
flowers ? 

A. Flora; and Pomona and her lover Ver 
tumnus, over orchards ^nd fruit trees. 

^ Who are the principal rural deities 01 
gods of -the woods ? ~ 

A. The Satyrs or Fauns, who ranged oiw 
the country, but delighted chiefly i« vin& 
yards ; Priapus^ an obfcure deity, whofi 
bufinefs was to drive away birds, and guare 
the fruit from thieves % ArifteuSy and Term* 
nusy who was nothing but a boundary ftone: 
befides a' great variety of nymphs; as the 
Dryades^ Arcades, &c» &c. 
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?. Who was Vtvus ? . ■ 

4, She was the handfomeft of alT the fod- 
Fes, who, foon after Ihc was born, was 
ried hy the Hour^with pump into heaven, 
ere the gods found her lb extreme. y bcau- 
tl, that they were defirous of marrying her, 
1 named her the goddefs of love } her priii- 
lal cem|i!es were at Cytherea^ an ifle in the 
chi()elago,3tPfl/jiw, a town in Cyprus, and 
Amutonia, another town i[i the fameiJland. 
^ From what is ihc fald to have bcea 
iduced ? 
i. From' the froth of the fca. 



^ Had flie any children ? 

A, Yes ; (he was the mother of 
god oF love, whom thejr geaerall^ 
u a child of fcven or eight yean o 
naked, hindrome, inclining to plum 
ibmetimet a little idle and fly. I 
bow, and darti, are continually me 
this <iay. 

^. Where were her principal te 

■^t. Temples were ere£led to hi 
every where, but the moft celebr. 
thofe of Papbos, Gnidus, Amathu^ 
and Idalia. Cyprus was her Ikv^ 
deoce. The dove and the fwanj th 
the myrtle, were confecrated to her. 

^ Who are the attendants of f 

A. The three graca; their n 
Jglaia, Thalia, and Euphrefyne. 
reprefented, generally, naked, li 
beautiful fillers, and conne^ed togc 

^ Whofc wife was f^tuutf 
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A. She was the wife of Vulcan^ the god of 
blackfmtths, and fon of Jupiter and Juno. 
Vulcan being extremely ugly and deformed, 
as foon as he was born Jupiter, kicked him 
out of heaven. In the fell he broke hii \t%y 
of which he always remained lame. He is 
reprefented with a Eery red face, whLlft at 
work with the Cyclops. This poor god Ji 
always the fubjeil of pity and ridicule. Hit 
lamenefs ferves to divert the gods. 

^ What was the figure of the Cyclops ? 

A. They had vaft bodi^F, were extremely 
vgly, and had only one eye, in the middle of 
their forehead. 
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§. Wlwt is faiU of Vulcan ? 

A. That he was recalled to heaven, through 
the interceilion of Bacchus, and rc-eftablilh«l 
in the favour of Jupiter, * 

^ With whom did he marry ? ■ 

A. Jupiter caufed him to marry Venus, 
whofe infidelities to her hufband have i>eea 
ftrongly mariced out from the earlicft ages. 
The poets, in particular, have never Chared 
her ; and often fpealc of the public Ihame file 
was brought to by her amours with Mars. 




^ \Vlio wis^Eolu ? 

^ The go] of the wild, tcmpefli!, an! 

J f:.Ai^>--i — ^i.u and Bo eas ate the cold 
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winds of the north ;— Eurus, or the genius of 
die eaft winds, prefided over all the eafterxi 
quarter of the heavens i-^Zephyrus, or the 
weft wind, prefided over the weft, and is the 
mildeft of all the wind deities 3 and Auftcr^ 
or Notiis, the genius erf* the foutti wind, was 
tife chief diredor of the fouth. Thefe wind 
deities were ail brothers, fons of Aftrasus, the 
elder brother of Sat\irn, by Aurora. 

9 

OfParnaJfus. 

^ i^ What i$ Mount Pdrnajusf ' 

A. The habitation erf* the nine MuftSy daugh* 
ters of Jupiter and the goddefs Mnemofym^ 
and where Apollo prefides. 

^ How are the Mufes fometimes repre* 
fented ? 

A. They are frequently reprcfented as (ur- 
rounding Apollo, on Mount Parnafllis ot 
Helicon, while Pegafus, with extended wings^ 
daTts forward into the air, 

^ Who is JfpolU r ^ 
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A. Apelle was the fon of Jupiiir xaA Latmu, 
He is the god of poetry and mufic, smd in 
, thit charaiStcr is reprefentcd with a lyre ia 
his hand, and a crowii of laurels on his head- 
He is alfo god of the fun, and thence is gene- 
rally caUed Phuebut, 

^ Where was he born f 

jf. At Deloi, an illand in the £gean fea. 
' ^ W hat is the river that flows at the foot 
of mount Parnajfusf 

A. Hippacrtm^ a fountain of mount HtUttn, 
in Beeatia. 

^ How is it Gud to bare been formed t • 
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A. The poetic horfe, Pegafus^ fo often men- 
tioned by the poets, gave a kick againft the 
taount, and the river Hippocnm immediately 
Iprung out. 
-■ . J^. What are the names of the niufes ? 

A. Calliope^ CHsy 'EratOj Thalia^ Melpomene^ 
Terpfichore^ Euterpe^ Polyhymnia^ Urania. 

^ Over what particular fciehce does each 

mufe prefide ? 

A: C^Uiope is the goddefs of heroic poetry's 
OSoy of hiitovy ', Erato^ of amorous poetry ; 

'TStf/i^, of comedy ; Melpomene^ of tragedy ; 

^erpfichorey of dancmg ; Polyhymnia^ of this 

ode ; Euterpe^ of mufic and miiftcal ihftru^ 

ments ; and Urania^ of aftronomy. ^ 

^ How are they rcprefented by the poets? 

A. As very young, • very handfome,* and 
adorned with garlands of flowers. 



Of the Demi-'Godsy or Heroes. 

i^- What do we underftand by a hero? 

A. A title * given by the Greeks to thofc 
who had made tKemfelves famous. 

^. What is a demi-god ? 
' A» A man born of a god, or goddefs, by a 
mortal. There are infinite numbers of them* 

^ Who are the principal i 

2 
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A. ^neas, Ulyf&s, Hercules, Thefeus, 

Achilles, and Jafon* 

^ What is remarkable in the hiftory pf 
^nei^ ? 

A^ He was a Trojan prince, fon of Anchifes 
and the goddefs Venus; he is memorable for 
his great care of his aged father, whom he 
bore through the flames of Troy upon his 
ihoulders, at the hazard of his life, and his 
fon's, a ch^Id, who was obliged to cling to his 
garments to efcape theqi. Arriving in Italy, 
he noarried Lavipia, the daughter of LatinuS) 
king of this Latins, and built Lavinium, fo 
.named after, his wife. He died 1197 years 
before Chiift. 

Sir Whdt is recorded of UlyfTes ? 

A. That on his return ,by fe^ from the 
Trojan war to the ifland of.iUi^ca, of wliich 
he was king, the byrens ufed every effort to 
flop him ; but that he might not be furprifeJ 
by their iiicl^dious voice, hs: flopped his ears, 
and caufed himfelf ' to be tied to the maft of 
the.fhip, 

j^. What are we told of his wife Penelope? 

A, Befiegcd by a numerous' train of lovers 
in the abrence of her hufb^nd, (he delivered 
herfclf by artifice. She promifed to make 
choice of one of chem, as fpon as a piece. $>f 
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tepeftryy on' which fhe was at work, fhould 
be finifhed ; but every night (he unwove all 
that ihe had done the precedinj^ day. * 

ig. Who wafc Hert^les ? 

A. Son of jiipitei' and Alcmenei wife of 
Amphytrion. He was expofed through th« 
whole courfe of hisTife to perform the moit 
dangerous adventures, by the mali'^nity of 
Juno, and the fatdity of his birth. ' His prin« 
cipal exploits are termed, by way of eininencej 
the twelve labours of Hercules. ^ 

^ Explain them. 

jf. I. Whilft a child in his cradle, he 
ftrangled two ferpents which Juno had fent 
Codeftroy him. 

2. He killed in the foreft of Lerna, a fright* 
ful Hydra of fifty heads : when he cut off on* 
of thefe heads, another immediately fprung up 
in its place. 

3. He caught and killed on mount Menalut . 
an extremely fwift hind, with horns of gold. 

4. He overcame Diomedes, king of Thrac^ 
who fed his horfes with the flefh of his guefts^ 
and threw him to be eaten by his own hories. 

5. He took on the mountain £rimanthu% 
in Arcadia, a wild boar, that had made dread* 
fill havock round the countryy and diagged tC 
alive to Euriftheus. 

3 
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6. He tamed a o^ad l^ull which Is^d defolate 
Crete, 

7. He conquered upon the banks- of Tar- 
fefus, by the invincible fo(;ce of bis arm, 
Gery on, a eiant of irntnenfe ftature with three 
bodies, and carried away hi^flock. 

8. He fpparated the mpunt^ins Calpe and 
Abila^ whicfi were ;before Joined, apd novr 
forni the Straits of Qibraltar. 

^. He .5:arried away the golden apples from 
the gardens of the Hefperides, afcer he had 
killed the dragon that watched them. 

iq, Hq fu^c^ted) in \yreftling, the giant 
Antaeus. 

11. To eafe Atlas, he took the heavens 
upon his fhoulders. 

i^. And laftly, he is reprefented covered 
with the (kin of a lion, of an amazing ilze, 
which he had conquered in the woods of 
Neinea,.^-^ ... 

j^; ^o^ did th? liife of this fatuous hero 

jI^ Haying flain the ^entaur NeflUs, th^ 
idyingmoniler gave Pejanlra(Hercules's wife] 

^ garment dipped in his own blood, as a pre- 
icrvative for loyc. This Dejanira foon after 
:(ent him to regain his affe^lions. The hero 
Had no fooner put on the poifoned ll^irt, pa^ 
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•\^ w^ feized with violent and incurable pain9 ; 
tligFefore malqng a funeral pile op mpunt 
beta, he fee fire to it, ^nd clofed» with the 
moil dreadful agonies, a life of (lardfliips fqr 
the. good qf his fellpw-creacMres. 

^ WhacisVieantby the Hefperides? 
:: ^^f They were the daughters of Hefperius, 
fon of Japet, and broAer of Atlas. : ^ 
.^^ What kfaid of Atlas? , 

jf. He was the fon of Uranus, a.gcc^t ob- 
.fervor of thf ftar^, and the $r|t \vho repre« 
^nted the world by a fphere. 

^. What is relate<l of Thefeus i 
, A^ He was t^e fon of i^geus, king of 
Atliens, and ^thra, daughter of the wife of 
Fitheus, at whofe* court he was brought up 
by Trcezenus : he killed the Minotaur. \ 

^, Wh^t vyas this Minotaur i 

A. It was a .monfter which I^ad z^ bull's 
head, and alhhis lower parts human. It was 
■ inclofed in the Labyrinth at C^ete, made by 
Dsedalus, by order of Minos, kin]^- of that ifle, 
the inhabitants of which facrificed men to 
Jupiter and Saturn \ and where many of the 
gods and goddefles were born. 

^. Who was Perfcus \ 

A. Son of Jupiter and Danae, daughter of 
Acf ijiusj king of Argos. He was kiaig q( the 
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Mycenians. He bad the ^^ings of Mercu 
the ihteM of MiAerva, the helmet of Pla 
and a fword forged by Vulcan. Thus arm 
he overcame and cut off the head of Medu 
He alfof delivered ' Andromeda, daughter 
Cepheus^ king of Ethiopia^ from a monfl 
-and afterwards married her. He lived i^ 
1348 years before Chrift. - '\ 

^ What is faid by the poets of the h< 
of MedUfii i 

^. That it was furrounded by ferpents i 
(lead of hair, and turned to ftones diofe yi 
had the raQinefs to look upon it. 

J^. What is remarkable' in die biftory 
Achilles i 

A. He was the fon of the goddefs Thel 
daughter of Nereus and Doris, the m 
beautiful of the Nereides; and Peleus, fon 
the famous iEacus, king of Egina, and I 
nymph Endeis, daughter of Chiron : he vi 
educated by the centaur Chiron. His moti 
dipped him in the Styx, all but the heel 
which (he held him to make him invulnerab 
He was (lain at the (lege of Troy by Pki 
whofe arrows (hot him in the heel, 1 18« yei 
before Chri(t. 

j^ What is a centaur ? 

A^ A moflftcri half man and half horfe. 
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: ^. Whowas Jafon? . «'^ 

J. Son of JEfon and iiS%mcdc, Upon th? 
d^ath of his father, hcf W^s placed under thp 
tuition of Pelias. 
. ^ Wh^t is his ftory ? ^ 

jff. At thp perfuafion ef Pelias, he underr 
toolc the Argonautic expedition to Colchis 
for the golden fleece, which he carried away, 
about 937 years before Chrift. 

J^. VVhat golden fleece was that? 

jt. The hide or fleece of a ram called 
.golden, becaufe it was of a golden colour. It 
:^AS guarded by bulls that breathed fire from 
t)|fir .noftrils, SLixi by a.vaft and watchfu} 
dfggpp, in the grove 9f Mhts. 

g. Who W4S Pelias i 

A,' Son of Neptune and Tyro. 

^ How was he .brought up? 
..^y:lft was fed by;a mare,.and becameihe 
moft cruel of all men. 

■ ^ . W^' di<l be. when grown up ? 

jt,r Hp qot only ufurped .the eftaties of Jafon, 
but caufed him to bo impriibned. 

^ What clfe is recorded of him ?. . 

uf. Ife(acriiiced'hi^ qigth^-ln-JawtoJuno, 
ai^d put to death the: iK^ife and children of 
^fons but Jafon was faved from, his fury^ 
^^ educated jn^friY.4t€i^ c 
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^ Who was Parts, and what was Us 
judgment ? 

^. Paris was the fon of Priam, king of 
Troy, and Hecuba. At the wedding cf 
Thetis and Pcleus, when Juno, Venus, and 
Minerva were prefent, the goddefs of Difcord 
threw into the aifembiy a golden apple, with 
this infer jption, " To the faireft," Each of 
thefe three goddefles wanted to have the apple, 
and each faid (he was the faireft^'-Atlengdi 
they agreed to be judged by Paris, at that time 
feeding his flock upon mount Ida, who decided 
in favour of Venus. He is memorable in htf- 
tory for carrying ofF Helena, wife of Menelaitf, 
king of Mycenas, in his abfence, which occa- 
fioned the famous fiege of Troy, where he was 
flain by Pyrrhus 1188 years before Chrift, 

^ Who was Pyrrhus ? 

j/. Son of Achilles, king of Theflaly, and 
Deidamia, daughter of Lycortiedia. 

J^. What were the adions of this prince? 

J. He was (ignalized for his cruelties*' 

^. Mention fome of theqcr. 

Ji. I. He facrificed Pol]^xena, daughter of 
Priam and Hecuba, upon the tomb of Achilles. 

2. He mailacred Priam at the foot of the 
altar. 

3. He carried Andromache with Aftyanax 
into £pirus» 
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i^ Who was Andromache ? 

A. D.aughter of ^tion, king of Thebe$> 
wife of Hedor, and mother of Aftyanax. 

^ What mQre did he ? 

A. Arrived in -ETpiruS) he is faid to have 
thro^yn Aftyanax from a high tower, and to 
have niarried Andromache. 

^ How did he die? 

An Hermtone, his ivife, daughter of Mene- 
laus and HAena, prevailed upon Oreftes, fon 
of Agamemnon and Clytemneftra, with the 
promilii of marriage, to aflkffinace hiip* 

^ Where did he accomplifh this crime P 

A;, In the temple, at the celebration of a 
ceremony.*' 



* A fuller and loore cdmplete Account of the Ancient 
Mythology may be found in Tooke^s Pantheon. The 
new editimi of thb wo^k it embellilhed and illuftrated 
with a (bries of beauufai engraving*, taken from antiqu« 
ftatuesi &c. 
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APPENDIX, 



NATURAL HISTORY. 

j5.WHAT 4o you mean by Natural 
hiftory i 

A. An account of the different prodttdim* 
ef nature, whether they belong to the anunali 
the vegetable, or the mineral kingdom. > 

ANIMALS. 

SI. What are the principal memben of the 
animal kingdom f 
jf. Birds, beafts, and fifhes. 

BIRDS. 

^ Which are the principal or moft re- 
markable birds ? 

J. The eagle, the oftrich, the fwan, the 
cuckow, the nightingale, the humming*>bini^ 
the peacock, the vulture, the hawk, the kice^ 
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the >owl, tbe parrot, the raven, the' turkey, 
die phealant, thelaric, the goldfinch, the linnet^ 
riie canujr-bird, the crane, the pelican, the 
•ortaerati^ &c. 




^. What are the chirf properties of ther 
eagle? 

^ There are many icincb of eagles v but 
that called the gialden eagle is tbe largely, and 
is commonly called the king of birds. He is 
found in the defects oF Arabia, and the northern , 
parts of Alia and Europe. He is a bird of 
great flrengtls exceedmgly boU, and very 
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voracious and fierce in devouring his prey. 
He is of a great fize, nearly four feet long 
from the point of the bill to the end of the 
tail i and between the points of each wing, 
when extended, nearly iix feet: his beak is 
very ftrong, crooked, and (harp s fo alfo are 
his talons and claws. His common prey is 
hares, rabbits, kids, laoibs, &c. but when 
prefled by hunger tbey wiU feize on larger 
animals. T ' 

His fight is fo exceedingly (harp and pierc- 
ing, that he can fee his prey upon the ground 
though at ever fo great a height in the air, 
and daits upon it with furpriling rapidity. 
And as his eye is of fuch great ule in fpying 
his prey, nature has contrived to preferve it 
wit^ uncommon care, having, inilead of one, 
presided it with four lids or covers. Eagles 
build their nefts generally on the fides of high 
and inacceiEble rocks, or on the tops of old 
decayed large trees, and feldom ky ^ove tv^> 
eggs at a time. 

I heir legs are feathered down to the fctt, 
of a dufky colour ; the feet are yellowilh. 
They have four talons, very (harp, and 
crooked. 1 hey are faid to live to a prodigious 
age, though the exaO, time is uncertain. 



THt OSTRrCH. 




J?. What is the oftrich ? 

A. It is generally thought taJje the largeft, 
atleaftoneof the tailed, birdijn the world, 
being, when it holds up'itk heul, aotleb-thui 
fevcn or eight feet high, it is foand both in 
Africa and Arabia, particularly in the (andy 
deferu of .^rabii. The head and bill fefcmble 
thofeof aduck. The wings of uftnches do 
not fccm made for flying, but onlytoaffift 
tiiemin running, which they do with great 
(wiftiiefs i they can run a long^-tine with^ 
«ut hurting their feet, which are armed widi 
a kind of horny fubftance. 

They are frequently hunted with grey- 
faoundt, and> when in diinger of. being oitca, 
F X 
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they fuddenlf flopi let down one of4heii 
wings, snd covering their whole body with it, 
fufFer the dog to get his mouth full of featben; 
then taking to their heels again, before the 
dog can difcngage hlmfelf from the featfaen, 
they are i conliderabte way before him. 

The moft remarkable thing belonging ts 
this bird is, that it lays its eggs in the land, 
and, entirely forgetting them, fufFen them to 
be hatched by the heat of the fan, and, con- 
trary to the condud of all other creatttrei 
whatever, appears utterly ddlitute of pueatd 
^ei^ioii^ 



THI SWAK, 




^ What have you to fay of the fwan .' 
j1. TM fwan is one of the principal of 
ihob amphibious *eb-footed birds that live 



ARTS "AND StlfeNGES. ^«l 

either by land or water. It is a large and 
ftatelyr bird, of a milk-'white colour,tand on a 
fine canal or river makes a beautiful appeiar- 
ance. Its neck is very long, and coniiits of 
between twenty and thirty joints, ^hichena- 
ble it to ii(h as with a line. 

In fwioiming, it is faid to:ule one foot as an 
oar, and with the other to fteer its body. 
They generally make their nefts among, the 
.ru(hes, near the banks pf rivers s and, durrng 
the time of the female's fitting, the male will 
attack any body that comes near her neft) 
with great fiercenefs and obftinacy. 

l^he notion of this bird's melodious finging 
before it's death is a vulgar error, and might 
probably take its rife from the fable of the 
ancients, that the foul of Orpheus, the old 
Greek poet and mufician, pa0ed by tynfmr* 
gration into the body of a fwan* 
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THE CUCfEOW. 




^ What kind of bird ii the cuckbw f 
4- It is about the bignefs of a magpie ; itt 
Ifngth, fromtfaetipof the biilio theendof the 
tail, hiding about twelve inches. Ths throat, 
breaft, and belly arc white. The feathetEof 
the bead are of a darlc brown, with white 
edges. The neck and back are brown, with 
a (in^re of red ; the rump'is afh-coJoured; 

The cuckow herfelf builds no ncft ; but 
having found the nefl of Tome litde bird, Out 
either devours or dellroys the eggs Qxk finds 
there, and in the room lays one of her own, 
■ and fo fotlakes it. The filly bird returning, 
fits on this egg, hatches it, and with great care 
and toil broods, feeds, and cherilbes tbe'youns 
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cuckow far ber own, until it is growfi up and 
tcady to fly, and fhift for itfelf. This feems 
a thii>g To ftrange and unndtural, that Dr. 
Willougtiby, in his Ornithology, fays he could 
not have believed it to be polfible, unlcfs he 
hadfcen it with his own eyes. 



THE *NICHTII4CAI.E. 




^ What have you ofay of hen ghtingale? 

A. Of all (inging birds this is allowed to be 
the chief; his notes are Tweeter, more melo- 
dious, and more various than the notes of any 
other bird. And what is remarkable, is, his 
beginning to fing> or at leall coiltinuing to 
ling, affer alt the others have ceafed, as if 
con&ious to himfelf that his mulic d^iyed % " 
more particular regard. 
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It is very rare that one can get a fight of 
thefe evening muficians ; but the beauty of 
their feathers is not at all equal to the melody 
of their fongs, their colour being a dufky 
reddifh brown ; and in (ize and (hape they re- 
femblc the goldfinch. The time of their Ting- 
ing and breeding their young ones is from the 
latter end of April to the beginning of June, 
after which they are never eit@^eard or feea 
till the fame feafon returns again : infomuch, 
th^t many look upon them as birds of paflage. 

There is another kind of nightingale, called 
the Virginian nightingale, which is as big as 
a blackbird. It has a tuft on its head of a 
fcarlet colour ; with which colour alfo the 
Heck, breaft, and belly are adorned. The end 
of the wings are not of fo deep a red, neitfai 
is die tail. The colour of the whole is a love^ 
icarlet, only the head and tail more faint. 
Upon feeing its image in a glafs it has ftrar 
jgiefticulations, making a hifling noife, lower 
its creft, fetting up its tail like a peace 
fliaking its wings, and, in a word, ftrikin 
the looking*gIafs with its bill. 

^ How many kinds of owls are then 

jf. Not lefs than four ; the common 
the horned owl, the grey owl, and th( 
owl. The common barn owl is to be 
Jn moll parts of England. 
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THE HUMMINO-BIftP. 




. Is not the humnning.bird i very fingiilar 
;ure? 

It is the (^nalleft sT all birdi. The bea<^ 
:her with the feathers on it, is of the 
sfs of % middle-Azed cherry : the neck it 
r quarters of an inchia/ig: the body an 
and a quarter. The body, together with 
eathers, is fcarcely equal in bigncf* to I 
ifh olive. Its colour is irhndcrfully fe- 
dent> fo that it cannot be well reprerented 
ly painter ; for with Tuch a green as it 
in the necks of peacocks, a golden flame- 
ir, and a yellow, are curioufly mixed i fo 
ffhen it is expofed to the fun it hit a moft 
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fhining appearance. It malces iu neft in the 
boughs of trees, of the bignefs of a Dutch 
{billing; and lays very white eggs, two for 
the moH part, of an nval figure, not bigger 
than peas. It is fed and nourifhed with 
honey-dew, and tlie juice of flowers, which it 
fuclcs out of them with its bill. It flics verf 
fwiftly, and makes a husv°>"g noif:, like a 
hornet or bee; hence ici&s its nanie, lo 
Engtilh, of humming-biri. ' 

THE PEACOCE. 




^ What have you to obfcrve with regarf 
to the peacock ? 

A. The peacock is a bird well known, to^ 
rufficientty dillinguiaied by the length and 
glorious eye-like fpoU of his tail. His heidl 
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neck) and the beginning of his breaft, are of 
a deep blue. It has a tuft on the topijoFits 
head) confiding t;f a kind of naked but very 
tender green ftalks, or (hafts of feathers, 
bearing on their tops, as it were, lily flowers, 
of tHfe fame colour. The neck is long, and 
for the bignefs of the fowl, very flender. 
The back i^ of a pale afh colour, befprinkled 
with many black fpots. 1 he rump is of a 
deep ^reen. 

The long feathers of the tail are of a chef- 
nut colour, beautified with moft elegant gold 
lines, tending upwards, but ending in tips of a 
veryyteep green, and thofe forked, like fwal- 
lfl#s^tails. The circular fpots, or the eyes 
of the feathers, are party-coloured, of a deep 
green, ibining like a chf yfolite, a gold, or a 
fapphtre colour : foi thofe eyes coniift of four, 
circles of different colours ; the firft golden, 
the fecond a chefnut, the third a green, and 
the fourth or inner place is taken up by a 
blue or fapphire-coloured fpot, almoft of the 
colour and bignefs of a kidney-bean* 

The hips, legs, and feet are of an a{h co- 
lour, with black fpots. The belly, near the 
ftomach, is of a blueifh green. Its food is 
the (ame with the common cock and hen. 
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BEASTS. 

^. What are the moft remarkable beatfi I 

A. The elephant, the beaver, the ze^ 

the lion, the panther, the leopard, the tyger, 

the ihinoceros, the porcupine, the cameleon, 

the camelopard, the rein-deer^ the crocadil^ 

THE ELEPHANT. 




J^ What IS the elephant ? 

A. The elephant is the largcft of all land 
animals ; and it is at leaft e<jiial, if not very 
fuperior, to any in a nderft ending and f^igacity. 
Elephants are bred only in hot coiintrieii, fucfi 
US the £iilt Indies and Africa, They are fre< 
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quently eleven or twelve feet high, and many 
of them much iiigher. Their make is very 
clumfy) and their ftrength prodigious. Their 
colour is generally a moufe dun or black ; 
uidthe (kin of their fides and back is fo hard, 
that it is not eafilv pierced) even by a fword 
s)r (pear. — i- 

Their eyes are fcnall) fomething refembling 
liofe of a fow, but very red. They have four 
Mth on each fid^ with which they grind their 
neat; and two large tuiks, which hang out of 
:heir mouths, and grow to a prodigious fize, 
requently more than a hundred weight each. 
Fhefe they caft every tenth year, and by that 
neans afiFord a very valuable commodity to 
he natives, who exchange thefe ivor^ teeth 
irith the Europeans for many other wares. 

But the moft remarkable part of the elephant 
i his probofcis or trunk. This is a large 
olloW) griftly membrane, hanging down from 
tie upper part of the nofe towards the ground ; 
nd is fo admirably contrived, fo curioufly 
rrought, and applied by the creature to its 
arious occafions with fuch furprifing facility 
id a'ddrefs, jis plairfly fliews it to be the 
'orkmanfiiip bf an almighty creator. 
Another thing reqiarkable in the elephant is, 
lat the nipples of the female are placed near 
:r breaft* The reafoit of this- is> that fhe is 
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forced to fuck her own dugt, and by the 1 
of her trunk to convey the milk.into the mi 
of her young. The time of her going ^ 
young is two whole years, and die lengt 
their life is generally thought to be upw 
of a hundred. Elephants live upon planti 
root$,.which they dig out'ofthe earth with I 
tufks, or upon the fruit or branches of ti 
which they pull down with their trunks. 
They are, when'tatned, extremely dot 
and the various ufes that the ancient Int 
and fome other nations made of them in 
are aflronifhing. Many thoufands of them 
at once been led to battle, armed with vai 
weagtons, and taught to exercife their tri 
with a mifchicvous dexterity. They 
alfo very ufeful in throwing dowa t 
houfes, walls, or whatever ob&udled 
march of an army. * 

Large wooden towers alfo were frequ 
fixed upon their backs, capable of contai 
1 5 or 20 men armed with fpears and javi 
which, from fuch an elevation, they d 
at their enemies with great advantage, 
it frequently happened, that thefe crca 
occufioned as much confufion in the . 
to which they belonged, as in due of 
enemies s and for this reafon the uG: of 
in war has been long ftnce laid alide. 
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Our own queen had a prefent made her of 
two elephants foon after her marriage i and 
file kept them (with a zebra) in hei mena- 
gerie at Pimlico till they died. ' ^ 



THE BEAVER. 




I have heard a great deal of tht iMSiver, 
piay what kind of an animal is it I 

'A, The beaver is about four feet in length, 
and its breadth twelve or fifteen Jnehei. His 
fur, in northern countries, is generally of a 
bhciciOi colour ; but, in the more temperate 
climates, it brightens into a reddifh tiniSure. 
He is covered with two forts of hair, one long 
and hard^ the other a foft down, whkh is 
raanufadured into ftufis, hats, or ftockings. 
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They have a large broad tail, which is covered 
with fcales, almoft like thofe of a fifli. ^ '^^ . 

Both the male and the female have two bags 
under their bellies, impregnated with a liquicf 
fubftance, Ciilled by the phyficians Cqftonum^ 
and, when prepared by the cbemift, Caft^r 
J^rops^ or Tin^ure of Caftor* It is prefcribed 
as an excellent remedy againft poifonst and 
many indifpofitions. 

What is moft remarkable in thefe creatures 
is, their great &ill as architeAs. They build 
their apartments, or one may rather call them 
townsT and cities (for they allbciate together 
in great numbers), with furpriflng art and 
dexterity. When they have found a conve- 
Bient fituation on the banks of a river, their 
next car^ is to feek out for proper timber to 
fupport the rooft of their fubterraneous dwel- 
lings. For this purpofe they pitch upon a 
tree, perhaps about as thick as a man*s leg, 
which they gnaw With thqir teeth till they 
have cut it down* 

Then they go to work upon the branches, 
and break them into pieces of one^ two, or 
three fieet long, according to the ufes for 
which they intend them. And when thefe, 
which are the main joifts and fupporters, are 
difpoicd of according to their mind, they the^ 
weave or wattle them with fmaller twigS| ' 
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u)d incruft over the whsle with a plaifter 
Or cement, which lerres either to keep out 
inundations, or to prelerve die waters in 
refervoirs for their own ufe; againft-inun- 
dations they are generally provided with upper 
apartments, which they retire to when the 
floods arife, and dcfcend from when the 
watcn fubfide. 



THE 2EBS.A. 



^ As you mentioned the zebra, Which 
the queen Jcept with tier elephants, I fliould 
be gtad to have fome flaort albcount of that 
inimal? 

«L1 
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• 

A. This, which is commonly called the 
wild afs, is an extremely beautifiil creature ; 
and though ii| colouring it differs fo much 
from all other kinds and varieties of the horfei 
yet it agrees with it in all other refpeds. It 
is about equal to the common aft in fize^ but 
of a much more elegant figure. 

The head is fmall and ihort, the ears a|e 
long, the eyes large and bright, and the 
mouth very large. The neck is long and 
flender, but elegantly turned ; the body is 
rounded, and fm^ll in proportion to that 
of the common afs ; the legs are long and 
flender; the tail long and beautiful, but hairy 
only at the end. 

The whole animal is party-coloured, or 
beautifully flxiped, in a crofs diredlion, with 
long and broad ftreaks, alternately, of a deep^ 
glofly, and Ihining brownifb and whitifh hue, 
and with (bme that are abfolutely black. It 
is a native of many parts of the eaft. 
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What Icind of animal i* a lim ? 
The lion, on accoiiiit of his great ftrength 
fierceneb, it called the king of beafts, 
!s in general of a'dun colour. The hair 
me of them is curled ; of others, long, 
jed, and thin. His head is very large 
ftrongt his nofe thiclc, hit Qiouth very 
, and his eyes red, fiery, and hq)lo«, 
ore feet have five dillin^l claws on each 

and the hinder but four i all crooked, 
I, and exeeedingly hard. His fight and 
ing are very acute, and he Aeeps with 
yes open. He cannot endure fire. 
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When other wild beafti hesr hi* roaiing, 
they are ftruck with terror, uid dare not lliii 
though he himfelf is not whbout feat from 
feme creatures, fuch, for inAance, ai the 
great dogs of India, with which it is laid die 
Indians hunt and kill tbem. He is conunonly 
takirn with nets and other fnares. 

The llonefs difteit firom the lion in Dodunf 
but that fhe has no mane, which the other bu. 
The panther, the leopard, and the tyger, beu 
all a (Irong-ieretnblance of the Uoiij only that 
they are curioufly fpotted. 

THE RHIVOCEROS. 




jg. What is the rhinoceros ? 
A. The rhinoceros, fo called becaufe of the 
horn in iiis cofet '\% bied in India and Afiic*< 
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His colour is like the bark of a box tree. He 
is faid to be in fhape fomewhat like a Vfili 
boaf) and is not much unlike an elephant $ 
being nearly fo long, but not fo high, having 
ihoittr legs. His fktn is fo ha^*'d that no dart 
is able to pierce it, and is covered over with 
fcales^^like the (hell of a tortoife. His legs 
fcaled over down to the hoofs, which are 
parted into four diftinfl claws. 

The horn upon his nofe, which bends 
backwards towards the crown of his head, is 
fo very hard and fharp, that fome fay it will 
pierce through iron or ftone. He is faid fre- 
quently to whet his horn againft a flint, that 
he may be prepared, whenever he is attacked 
by an eneipy. He is a mortal foe to the 
elephant, whom he feldom meets widiout a 
battle, and aims chiefly at his belly, being 
the fofteft place, which, if he mifles, the 
elephant is too hard for h^m with his trunk 
^nd teeth. Haturalifts fay, that he grunts 
}i|cc ^ hog, , ^ 
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e PORCUFJNE. , j^- i 




^ What is the porcupine ? ■_' 

jf. If is a very curious animal, being covered 
with prickles or fpines, anri alfo witB briftlet ' 
like thbfe of a hog. 1'he fpines, or qtJills (u 
they are called) are of two forts ; fonte being 
fliorter, thicker, llrongcr, and more Iharp- 
pointed } and others longer, weaker, and more 
flexible. The firft of thcfe, when the crexture 
is provoked, it will (hoot with fuch riolence, 
that if they happen to light on a board, they 
willftickin it; but this difchargcofits natural 
weapons of artillery, if too frequently ie< 
peated, will tend in time to weaken the ani- 
mal. Its flefb, in thofe countries where it 
breedsj is cfteemed by the natives as good 
food. 
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^ Whiit Jdnd of creature is the cameleori i 
A. The cameleon is very tarely to.be fccn.' 
It is aflerted by fomc naturalifts that it lives 
on air ; though others, who have dilTeiSted it, 
affirm, that they have found flies in its belly. 
It is faid frequenlly to change its colour, vcijr 
often three or four tioies in half an hour. 
Its ufual colour is grey. The colour it moft 
commonly changes to is a fine green, fpotted 
with yellow, lu Ikin is very thin, and almoft 
tranfparent. 

Its tongue is as long as lis whole body. It 
is laid to be fo timoroui, that, when it defcends 
from any height, it moves very cautioully, and 
curls its tail, by which it holds laft about Tome- 
thing or other in iu way, leit it Qiotilci flii>. 



AN ABRIDGMENT OF THE 



THE CAM£LOFAl£D. 




^ Whit have you to lay of the camelopard ^ 
A. This creature is bred in Ethiopia^ Indis* 
Georgia, &c. The head of it is liice a camel's; 
its colour, for the cnoft part, red and white, 
beautifully mixed together, and the Ikin full of 
fpots. It has two little horns upon its head, 
of the colour of iron'; has a fmall mouth, like 
a hart's } a tongue nearly three feet long, and« 
neck of divers colours, of a very great length, 
which it holds higher than a camel's, and it 
far above the proportion of its other parts. 

His fore feet are much longer than^ the 
hinder. His pace is different from that of all 
Bihet bcA&s i for he moves his two ri|^t fixt 
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and his two left feet together. This creature 
Is both like a camel and panther. Its ikin is 
very valuable. It is a folitary bcafl, and 
keeps in the woods, and is never taken bat 



TH/KBlN*Dn^ 




^ What have you to obferve of the rein- 
deer ? 

^. This creature is chiefly found in Lapland. 
It is fomewhat bigger, than a (lag. Its horns 
branch out into feveral fmall ones. Its feet 
are as thick as a bulPs. It is of an afh colour^ 
but white on the belly and haunches. It ra* 
ther refemhies an afs than a ftag. Though it 
be cloven footed, it does not chew the cud. 
It i^ nsuurally wild i but, when tamed, it an« 
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fwers many domefllc pui-pofe^, fuch as drasr- 
ing a fledge or cart, or carrying a burthen. 

Infummcr It feeds on grafs and the leaves 
of trees; and, at other times, on a tort of 
vhite mofs, which grows i||>Laptai]C* When 
the ground is covered with f'low, it fcrapes 
out this mofs iMth its feet. It comes toits 
full growill at four years of age, and leldom 
lives above ten. WJih the milk of this 
creature the Laplanders make cheefc, but 
RolJutter. It runs over the fnow with fur* 
priling rapidity, and equal fteadtnefs. 



THE CROCODILE. 




^ What have you to fay of the crocodile ? 

A. The croco<Mle is a creature chat lives 

both by land attd vnXm. U u of a laffiroa 
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colour, that is, between a yellow and a red> 

but more inclining to yellow. The b^Jly i$ 
fomewhat \yhiter than the other parts. It$ 
body is rough, being covered all over with k 
certain bark, or rind, (o thick, firm, an^ 
ftrong, fhat ft will not yield to a. cart-wheel^ * 
even when- the cart is loaded, [n all the 
upper parts> and the tail, it is impenetrable 
by any dart or fpe.ir } but the belly is foftery 
and there it is more eafily wounded. • 

. When it opens its mouth it does riot move 
its under jaw, like other animals ^ on .the -con- 
trary, it moves tne upper. Its t^il is nearly 
as long as its wh^Ie body ; and it \$ alfo rough, 
and armed with a hard fkin upon the upper 
part and the iides ; but beneath it is fmooth 
and tender. It hath fins upon the tail, by 
means of which it fwims, as it alfo does by 
the help of its^t, which are like a bear's, 
except that theP^re covered with.- fcales iH' 
ftead of hair. ^ 

As its legs are Ihort, it is very flow in its 
motions, fo that it is no very difficult matter 
to efcape from it, efpecially if the perfon it 
purfues turns and wind< out of the dire(^ plltb ; 
for the crocodile's body is fo hard and ftifF, 
that it cannot eafily turn and wind after him. . 
.It is common in the Wefl-Indies, and ftill 
more upon the banks of the riyetr Nile) in 

R 2 
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£gypt, where it is faid to lie hidden amongft 
'the reeds and rufiies, till it finds an oppor- 
tunity to feize men or other anim Is, which 
it drags into the water, always, taking this 
method of drowning them fiHl^ thiix it may 
afterwards f^vallow them without, refiftance. 
Its general food, however, is fifh. 

It is a wily cunning creature; and it is 
faid, that when it fees a Tingle man whom 
it is dellrous of drawing into its clutches, it 
will weep and make a nrtoft lamentable moan, 
as if it were in the utmoft diflrefs, till it has 
flrawn him hear enough for its purpofe, when, 
fuddenly f^mnging upon him, it beats him 
down with its tail, anJ immediately deftroys 
him. This is beautifully dcfcribed by our 
old poet Spenfer, in that pafTige where he 
compares the dangerous diffimulation and 
treacherous tears of DueiQ^(d!r Falfehood) 
to the crocodilet ^ 

A< when a weiry traveller, that ftray^ 
By muddy fliorc of broad feven-mantled NilCj 
Unwecting of the perilotis wandVing ways, 
. Doth meet a cruel, crafty crocodile, 
' -Which, in falfe gnife hidin:; his harmful s^Ie, 
i)oth weep full fore, and {bedding tender tear* j 
The fooliih man, that pities all thi while 
His mounfiful plight, is fwallowM up unawareSi 
Forgetful of fait own that minds another^s cares. 
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Hence it is, that hypocritic^ or afie£led 
gri f and weeping it, by the common pro- 
verb, Hyled CrocodiU't Tearti 



FISHES. 

^ What a^ the moft remarkable fifli? 

J. The whale, the Qjark, theralmon, tfae 
tortoife, the turbot, the flounder, the haddock^ 
the whiting, the herring, the mackerell, &c, 

THE WHALZ. 




, ^yhat are the chief properties ctf tfae 
whale \ 
~ -f. A. whale is the largeft of ill filh, and 
tndeed of all Uving creatuiet^ ^tvetSiAx'aH W . 
^1 
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or land ; for what we have been told of the 
Craken, which, according to thofe who pre- 
tend to have ktn it, refembles an ifland rather 
than an aninnal, and in whofe body, it is faid, 
the filhermen fometimes ca{^ anchor, is looked 
upon by the moft fenfible perfons as a mere 
fable. 

The whale is in general from 150 to aoo 
feet long, and of a proportionate thicknefs^ 
Its head is about one-third part of its whole 
kngth, on the top of which is what they call 
the hovil or batnp ; in this are two fpout« 
hole?, from whence, either in fport or whea 
wounded, it throws the water with fuch force 
that it roars like a hollow wind, or the fea in 
a dorm, and may be heard at the diftance of 
a league. 

What we call whalebone is found in the 
ODUth and throat of the animal, in moft of 
them perhaps about 500 pieces, each 15 feet 
long. The wh^le produce of a whale is 
worth about a thou fa nd pounds, more or lefs, 
according to the fize and goodnefs of the fifh. 
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THE SHAKK. 




^ What Ic nd f fift s the fliark ? 

// It s very Urge a d c koned the boldell 
of all filh. Rondelitus.fays, that he Uw a 
middling one that weighed almolla thoufand 
pounds. — Gillius fays, that he w^s ciedibly 
informed, that a fiih of this fort, not weigh- 
ing led than tour thoufand pounctE,.being dif- 
feiSted. had a whole man found in his belly. 
He further adds, that the people of Marfeiiles . 
told him, that they had caught one, in which 
they found a man armed with' a coat of mail. 

The fifll is common in the Weft Indies, 
and is very deftiuifiive to thofe that amufe 
themlclves with fwimming; U;-VvU fo^iiv 
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times bite 2 man afunder, and M other timet 
take ofFa limb at lead; yet it is often caught 
uid eaten by the liulors. 

THE SALMON. 



jlSIc^ 



vr^ 



i^. What Icind of fiflj is the falmonj 
yf. Of all river-ti(h the falmon is the chiefi 
though whether it can be properly called a 
river-fiih or not, is doubtful. Sdmon enter 
the freDi water about February or March, 
where they continue till autumn, when they 
return again to the Tea. It is faid by thofe 
who are acquainted with thefc fiflit that the 
fait water bcft promotes their growth, bot 
that frcfb water moll contributes to make 
them fat. The agility of thefc fifh in leaping 
oyer irein, or any oxbci ^%.w:\«k uttkb 



■ ARTS AND sciences: ' 139 ■ 

«ppofe their paSige to or from the lea, is fur- 
priilng. The^ have been obrerved to throw 
theotlalve* up catarit^ and precipic» many 
yard« high i and when it fo happens that iheir 
pafTage is eftedtually ebftruftei!, they foon 
grow le in acid fickly, and in a year or two's 
time lai'guiih away and die. v 

THE TORTOISE. 







■t the tortoife a very curious fi 
The torto^fe is an amphibious animal, 
living both by land and water. It is covered 
wiih an oval (hell, beautifully clouded, and 
marbled v'i'h various colours, of which are 
made TnulF boxcf, combe, &c. It is a dull, 
fiupid animal, its brains ^eing no bigger th^n 
2 (moll bean, though its'bead is almoU as l>ig 
as a calf's. 
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They feed upon mofs^ grafs^ or feai^^^eed. 
They are produced fronveggs, as big as tho6 
of a hen^ only round as. a ball, of which they 
lay feveral hundreds in.a feafon^ near the fea- 
fhore, covering them* with fand ; and, about 
•t\yenty«iive day« after laying, the eggs are 
hatched by the heat of the fun, and the litde 
turtles, being about as big as young quails, 
run diredly to the fea. 

A tortoife of a common fize will yield about 
200 pounds of flefh, which the failors prefervc 
with fait ; and nearly 300 eggs, which will keep 
a confiderable time. Some part ot the ficfli 
is white, and eats like veal, without any fidry 
taftes and others arc like mutton and beet. 



^ Are there not other kinds of animals 
belides birds, beaft-, and fifhes ? 

yf. Yes ; there are ferpents and infeds, 
fome of the lad of which are very curious, 
fuch as bees, ants, and (ilk- worms. 

^ What kind of creature is a (ilk-worm? 

ul* The filk-worm is produced from a fmall 
egg,, not much bigger than a mu(^ard-feed, is 
of a pal& aih-colour, and feeds on mulberry- 
leaves, or, for want of thefe, .on leaves of 
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lettuce* During its continuance in this ftite, 
k fufFers four re'turiisr of ficknefs, each lafting 
about three days, whertin ic feeds not at all^ 
but grows thicker, ihorter, and clearer, and 
in each (icknefs changes its (kin. 

^ Soon after this, it begins to wind itfelf tfp 
iBto a filken bag or cafe, about the fize of a 
pigeon's cgg^ in which ftate it lies inclofed 
about fifteen cr twenty days without any food, 
and feemingly without life or motion, and is 
then transformed into an aurelia, or chryfalis, 
and, eating itfelf a pailage out of the end of 
its filken.fepulchre, becomes a moth, which 
is its laft ftate, the ftate in which it lays, eggs 
and dies. 

- Thefe eggs are kept for about ten months, 
till the proper feafon returns, which is the 
beginning of May, and then they hatch of 
themfelves into filk-worms. Thofe who keep 
thefe infe£b never ftiiFer them to eat their 
way out of their fiiken habitation, becaufe that 
would fpoil their work; but towards the end 
of their continuance in that ftate,. they wmd 
the filk from oiFthem, and the inclofed worm 
aflumes its new ftate of a moth, as well as if 
it had continued the whole time in its dlken 
covering. 
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The quantity .of filk generally wound from 
one.of thefe balls or cafes is.abqut 930 yards; 
but fo extremely fine is the thread, that the 
weight of it is not above two grains and a half. 



^ I have heard a great deal of the beeS| 
and (hould be glad to receive a more parti- 
cular account of them. 

J. All that can be faid with regard to diefe 
noble and ufeful infeds, may be reduced to 
three heads, viz. their government, tbeir 
oeconomy, and their manner of working.— 
That they are fubje£b to laws and government 
is alTerted by all who have made obfervatioos 
up>on them ; and there is in every hive a cer- 
tain bee of a larger fize than the reft, which 
is looked upon by the community as their 
monarch, and obeyed with great loyalty. 

Moft naturalifts are now of opinion, that 
this fovereign is a female, and the mother of 
all the hive : that thofe we call drones, whi^ 
are larger and of a darker colour than the 
common bees, and of which there are not 
above 4 or 500 in each hive, are males ; and 
that all the common working bees are neither 
male nor female. 

Thofe who are furniflied with glaft hives, 
have been enabled to make many curious oh- 
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ferration§. They tell us, the queen has her 
tp^rtments in the upper part of the hive; 
and when (he appears in public, which is 
feldom, (be walks with a fedate and majeftic 
air, and is attended by feveral large bees, 
(probably the drones or males), who follow 
her with refpe<5t, or form a circle, and, flut* 
tering their wings, feem mightily rejoiced 
to fee her : that in cafe of calamity they take 
great care of her ; and if, by any misfortune, 
they are deprived of her, they negle£): all 
buiinefs, as having no profpe<% of pofterity 
to provide for, and either fly away at random, 
or languifh and die. 

As to their ceconomy, all the buiinefs of the 
liive is carried on with furprifing regularity, 
and ihe moft entire union reigns throughout 
the whole community* Their habitations 
are in common ; their food and provifion in 
common; their labours all in comilion ; their 
cares of pofterity in common ; they fympa- 
tfaize with one another in commen danger, 
and with the greateft courage and refolution 
fight for one another. 

They have no felfilh views, no cla(hingnor 
interfering interefts, but are perfedUy happy in 
their united endeavours, which produce that 
affluence and plenty that conftitute the riches 
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of the whole commuhity» and fof every indU 
vidual. They are pftttent of affronts whea 
iingle, and 4C a diftance from their hives | 
but when within the reach of affiftance from 
their fellows, they will not be diiturbed from 
their labours without refenting it. 

United, however, as the bees are, and 
refolute in defence of one another, they are I 
fotnetimes expofed to enemies that they arc 
unable to refift. One of their moft formi- 
dable enemies is the moufe, which in cold 
weather, when the bees arc not in vigonr, 
will enter in at the mouth of the hive, and 
firft gnaw the lowermoft part of the €omb, 
where there is but a little honey ; but becom- 
ing bolder as the cold weather increafet, it 
afcends into the hive, and feizes on thofe 
combs which are next to the fides of the 
hive, where commonly the richefl honey lies, 
and will eat holes through them, and fo come 
and go through them at pleafure. 

I'his attack of the raoufe expofes them to 
other enemies, viz. the bees of .other hives, 
who, fmelling the frefh honey, come in like 
thieves when a neighbour's houfe is on fire, 
not to help, but to plunder them of their re- 
maining goods, Brfides the mi^ufe, the chief 
enemies of the bee are the moch, the ear-wig» 
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fhe hornet, the wafp, the fwallow, and the 
fptLTtoWy all of whom fometimesL commit ter- 
rible devaftations among them. 
:, As to their mahner of working, it is more 
aftonifliing than any other part of their hiftory. 
When they, begin to build their combs, they 
.divide themfelves into four bands; the firft of 
which is configned to the fields, to colled 
materials for the ftrudure, which chiefly con- 
itft of the fine duft they gather from flowers, 
and which, mixed with a certain gluey fub- 
-fiance, is made into wax. The fecond work 
upon thefe materials, and form them into a 
rough (ketch of the dimenfiohs and partitions 
of the cells, which are built hexagonal (that is, 
iiaving fix angles) with the niceft mathema- 
tical exadlnefs. The third examine and ad- 
juft the angles, remove the (uperfluous wax, 
and polifh and complete the work; and the 
fourth are waiters, who ferve thefe labourer$ 
with proviiions during the time their work 
is in hand. And fuch is their diligence and 
induflry, that generally, in a fortnight's time, 
the whole hive is filled with combs. 

Bees fwarm moftly in May and June, though 
(bmetimes in April and July. They arc very 
fhort-lived creatures; ^few of them, it is 
thought, live above a year. 

S 2 
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^ I Aould be equally obliged to 
you would give me fbme accouat i 
ant. 

^. As bees may be faid to live im 
monarch, fo ants feem Co form a kind of 
mon wealth or republic; and their im 
appears to have been as well underfto 
ancient as it is in modern times. ^ Go : 
ant, thou fluggard," fays Solomon, ^'co 
her ways, and be wife, which, havii 
guide, overfecr, or ruler, yet providet 
meat in the fummer, andgathereth he 
in the harveft/* 

The infide of an ant-hill is a kind of g 
city, divided into various ftreets, that t 
nate at different magazines. Some..< 
ants confolkiate the earth, and prevent il 
ing in, by incrufting it over with a furf 
glue. Others amafs feveral fplinters of * 
which they draw over the tops'of their fl 
and« ufe them as rafters to fupport the 
and acrofs thefe they lay another n 
fplinters, and cover them with a he 
ru(hes, grafs, and ftraw, this they raife 
a double flope, to turn the current < 
water from their magazines, fome of 
are appropriated to receive their prov 
and in others they depofit their eggs. 
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Thofe eggs prodace maggots^ which after 
atime fpin thcmfelves coverings, and become 
jiunliasy and then ants. The af{^£^ion of the 
parents for their young in the aurelia ftate is 
fo ftrong, that, when danger threatens, they 
inftant]y. run away with them, and will fooner 
die than leave them. 

To prevent the corn, which they provide 
in the fummer for their fapport in winter, from 
(hooting or growing, they bite out the ger- 
men or bud before they lay it up ; and that 
the moifture pf the'^arth may not occafion it 
to fwell and rot, they provide a dry earth or 
fand to lay it in, and, when the fun (hines hot, 
frequently bring it out cf thrir holes to dry 
and harden it. 

As to fummer provifions, they take up with 
any thing that is eatable* You may fee one 
loaded with the kernel of fome fruit, another 
bending under the weight of a dead fly; and 
fometimes feveral o^ them at work on a larg^ 
fubftance, when what cannot be removed they 
eat on the fpot, and carry home all that is 
capable of being preferved. 

But the whole fociety is never permitted to 
make excursions at random. Some aie de- 
tached as fpies to get intelligence; and^ ac- 
cording to the tidings they brings all the CQoa* 

8 3 
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munity (except fuch as are appointed to guard 
the city, and take care of their young) are 
upon their march, either to attack a ripe pear, 
a cake of fugar, or a treafure of grain. And 
their expedition to it, as well as their return 
from it, is under fome regulation ; the whole 
band is ordered to ailemble, and move in the 
fame track : however, as they are a free peo- 
ple, thefe injundlions are never executed with 
much feverity ; for if, by chance, they happen 
to fpring new game, they are at liberty to 
leave the track, and feize upon it. 



VEGETABLES. 

J^. What do you mean by the Vegetable 
Kingdom ? 

A. Every thing that grows out of tlic earth, 
whether it be tree, plant, herb, or flower. 

^. Why is it called a kingdom ? 

A. That, as well as the do£b'ine of animals 
and minerals, are called kingdoms, becaufe as 
kingdoms contain a great number of people, 
fo each of thefe general heads contains a va- 
riety of particulars. Every kingdom in na- 
tural hidbry is divided into clafTes, orders, 
genera, fpecies, and varieties. The kingdom 
contains feveral clafTes \ each clals feveral 



ARTS AKD SCIENCES. 199 

•rders ; each order, fevera^ genera; each genus 
fevefal fpecies ; and many fpecies feveral va- 
rieties* 

J^ What are the moft remarkable vege- 
ables ? 

J. The oak, the vine, the coffee tree, the 
tea tree, the tobacco plant, the fugar cane, &c. 

^ What kind of tree is the oak ? 

jf. It is one of the largeft and moft ufeful 
of all vegetables ; it is the ftrongeft and moft 
durable of all timber ; and will continue firm 
and found, either in air or water, longer than 
any other wood. Hence the great value it is 
of to (hip-builders, carpenters, and other 
archite6ls. It is produced from the acorn, a 
fmall fruit which it bears, very ufeful in feed- 
ing hogs and fome other animals, and is faid 
by naturalifts to grow three hundred years. 



^. What is a vine? 

yf^ The vine is a plant or flirub of the 
Teptile kind, fupporting itfelf by creeping or 
climbing up ^ny thing that ftands near it. It 
is famous for its fruity called grapes, which 
it produces in bunches, and from the juice of 
which is made wine. 

The beft fituation for a vineyard is a dry 
foil, on the fide of a hill fronting the fouth i 
but generally the climate of England is too 
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cold to bring this fruit to the perfection ne« 
ceflary to afFord wines with any thing like the 
flavour of -thofe produced in France, Spain, 
and Italy* There are various kinds of wine, 
which are generally denominated from the 
places where the vines grow* Thus Port 
comes from Portugal, Madeira from the iflandt 
of Madeira, and Burgundy and Champaign 
are the produce of thofe provinces in France. 



f^ What have you to fay of the caffee-tr« ? 

A, It is the tree that bears the coffee- 
berries. It grows very plentifully in Arabia^ 
and is alfo cultivated in Turkey, and fame 
parts of the Levant. The lize of the berries 
is fomething bigger than our largeft peas, the 
flower is like the white jefCtmin flower, and 
the leaf like that of the bay. 

The berries are of a pale colour, and im- 
ported to us as they are gathered from the 
tree; but, before they can be ufed to make. the 
liquor which we call coffee, they arc roafted 
in tin boxes, till they become of a deep brown 
colour, and then'ground in a mill to powder. 

The cuftom of drinking coffee is not of long 
ftanding in England. Some iay Dr. Hervef 
was the firft who ufed it ; others that jouc 
Pafqud, a Greek fervaut^ brought into Eng- 
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land by Mr. Daniel Edwards, a Turkey 
merchant, in 1652, introduced it, and opened 
the firft coiFee-houfe in Ixindon* 



:5; What have you to obferve concerning 
Uic tea-tree ? 

A. The tea-tree grows in China, Japan, 
Siam, and other parts 6f the Eaft Indies. It 
delights in valleys and a ftony foil; That 
Which is imported to us, and of which we 
^ake tea, are only the leaves. They are 
gathered by the natives in March and Aprrl, 
held over the fteam of boiling ^ater to moiftcn 
them, and then laid oh copper plates, and 
dried before the fire, which curls them in the 
manner we fee. 

The feed is ufually fown in places expofed 
to the fouth, and the tree bears three years 
iafter fowing. The root is fomewhat like that 
of the peach tree ; the leaves are about an 
inch and a half long, narrow at the point, 
and jagged alt round. Its flower refembles the 
wild rofe, which, when blown, is fucceeded 
by a cod, not exceeding the iize of a hazel 
nut, containing two or three feeds, from 
whence the plant is propagated. The tree 
is faid to be of various heights,^ even to an 
hundred feet or more. 
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J^. What are the chief properties of die 
tobacco plant ? 

-^^ The tobacco plant is cultivated in feveral 
parts of America -, but the greateit part of 
what is ufed in England is imported from the 
province of Virginia. It likewife grows in 
other parts of the world, in mod of our iflands 
in the Weft Indies, and patiticul^rly in To- 
bago, whence it had its name. It is propa- 
gated from feed| which is Town in pretty gooi 
ground, and for fome time watered every daft 
In very hot weather it is pf oteded from the 
fury of the fun by branches of trees, or othec 
things tbrowjn over it. 

When it is rifen to a certain height, they 
prepare a piece of ground for its reception, 
and tranfplant it much as We do lettuce ; after 
which it is carefully weeded. The lower 
leaves are broken ofF, that they may not hang 
upon the ground and rot ; and when it begint 
to fhew its flower, the heads alfo are cut off, 
that only twelve or fifteen of the principsil 
leaves, receiving all the nourifbment, may 
grow larger, and of a thicker fubflance. 

When ripe, the ftalks are cut down, and 
hung up two by two under fome (bed or (bel- 
ter from the fun and rain, and dried by the air 
for fifteen or twenty days. When the leaves 
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ftre fufficiently dried, they are pulled from the 
ftalks, made' up into bundles, which being 
wetted with fea or common water, are twifted 
into rolls, and in this manner imported into 
Europe, where the tobacconift with an engine 
cuts it for fmoking, or grinds it for fnufF, 
according to his occafions. 

This plant was iirft brought to England by 
'Sir Walter Raleigh, in the reign of Queen 
EKzabetb, which gave occafion, it is said, to 
the following curious incident z?— One morn- 
ing, while he was fmoking a pipe of tobacco 
in his clofet (a thing unknown to every body 
in England but himfelf ), his fervant entered 
with his breakfaft, confiflihg of a tankard of 
ale and a toaft, and obferving Sir Walter fur- 
rounded with a cloud of fmoke, imagined that 
by fome unlucky accident he had caught fire ^ 
upon which he threw the tankard of ale in his 
face, and ran out of the rooro, exclaiming that 
his mafter was all in flames. Sir Walter was 
fo well pleafed with the humour of this adven- 
ture, that he readily forgave his fervant. 



j^. Is not the fugar cane a very curious 
plant ? 

A» It certainly is : it is produced in many 
parts of the Weft Indies, particularly the 
Carlbbec Iflands> as Barbadoes, Januiica3 St. 
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Chriftopher's, &c. It ufually grows five or 
fix feet high, and is about half an inch is 
diameter* The ftem, or ftalk, is divided by 
knots a foot and a half apart* At the top it 
puts forth a number of long green leaves, 
from the middle oif which arife the flower and 
the feed. When ripe, which is commonly ia 
about ten months, it is found quite full of a 
white juicy pith, from which is expreflTed the 
liquor whereof* fugar is made. 

The procefs of fugar is as follows : after 
the canes are cut, they are carried in bundles 
to the mills, which confift of three wooden 
rollers, covered with fleel plates, and are 
wrought by water, or wind, or cattle, or flaves. 
The liquor, when the canes are broken and 
preiled between the rollers^, runs through a 
little canal into the fugar houfe, and is con- 
veyed into a copper heated by a flow fire, juft 
to make it fimmer, where it receives its firft 
feparation. With the liquor is here mixed a 
quantity of aflies and quick lime; the effed 
of which mixture, affifted by the adtion of 
fire, is, that the unctuous parts are feparated 
from the reft, and raifed to the top in form of 
a thick fcum, which is conftantly tak^n off 
with a flcimmer. 

This done, it is further purified in a (econd, 
third, fourth, and fifth boiler) in which laft 
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it is brought to the confiftence of a fyrup. 
Then in the iixth boiler the fyrup receives 
its full co£lion : and here all the impurities 
left by the former lees are taken away by a 
new lee, and a water of lime and sdluni is caft 
into it. 

In this laft copper there is fcarely found 
one-third of what was in the iBrft, the reft 
being wafted in fcum. By thus paffing a 
number of coppers, the fugar juice is purified, 
thickened, and rendered fit to be converted 
into any kind of fugar i 



^ Are there not many ufefiil and curious 
trees and plants befides thofe you have men- 
tioned? 

A. Moft certainly: the cabbage-ctree an- 
fwers moft of the purpofes of garden-ftuiF; 
the bread fruit tree, lately found in fome of 
the newly difeovered iflands in the South Sea, 
and happily, after various attempts, tranf- 
planted into the Weft- India iflands, fbmiflies 
an eatable that is no bad fuccedaneum' for 
bread' made of grain ; and the- fir-tree pro- 
duces pitch and tar, without which fliips 
could not be properly built, at leaft not 
iiniflied. The fun-flower is a moft curious 
plant, that points its fiice towards the fun, 
whichever way he turns, - 

T 
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MINERALS. 

^ What do you mean by minerals ? 

J, Every thing dug out of the bowds of 
the earth. 

j^. Are not thefe very numerous ? 

jt. Certainly ; and to talk of them all would 
not only be endlefs, but foreign to our prefent 
purpoie. It will be more confifient with our 
defign to make a few remarks upon metals 
which are better known and more ufeful. 

^. Which are the moft common kinds of 
metals? 

jf. Gold, filver, copper, iron, lead, and 
tin; to*which fome add mercury. 

^ What have you to (ay of gold i 

A*, Gold is the heavieft/ pureft, and moft 
ductile of all metals. It is chiefly found in 
mines, though fometimes gold-duft is found 
in the fand and mud of rivers, particularly in 
G&inea ; and hence the name of our largeft 
gold coin. There are gold-mines in moft 
countries in the world, though in Europe 
they are very fparingly fcattered. The mines 
of Chili and Peru in America are the richeft, 
though very fine gold is found in iiNne parts 
of tbe\Eaft Indies. 
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Of all the properties of gold, its du£lility 
is the mod furprifing. A lingle ounce of gold 
may be extended by the gold-beater^s hammer 
to a furface^ of nearly 150 fquare feet, but by 
the gold wire drawers it will be extended to 
iipwards of a thoufand, and yet remain fo 
^tire, as that the leaft flaw ihall not be per^^ 
^ived, even by the help of the microfcope. 

In gold mines, another metal called platina 
is often found. Which is thejj heavieft of all 
metals, and much harder than gold or iilver. 

^ What have yoii to obferve with regard 
to filver ? 

>f. Silver is a rich white metal, and, except 
gold, the fineft and mod dutSlile of any. There 
are filver mines in all parts of the. world ; but 
thofe of Peru, and fome other parts of Ame- 
rica, particularly thofe of Potofi, are by far 
the richeft, and yield t|ie ore in as great 
plenty as when firft difcovered \ with this only 
difference, that the veins, which were then 
ahnoft on the furface of tha^/aqious mountain, 
are now funic fo deep, that the workmen go 
down to them by a defcent of four or five 
hundred fleps, 

^ What kind of fubftance is copper ? 

A. It is a h^d, dry^ heavy, dudile metal, 
abounding in vitriol* and fulphur, and found 

T i 
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in tnoft parts of Europe, but particularly in 
Sweden. It is dug up in large fragments of 
ore, which are firft beaten fmall, then walhed 
to feparate the earthy parts from if, then 
fmelted and caft into a kind of moulds to form 
large blocks, called falmons, or copper-cakes. 
There is the ordinary copper ; a finer kiiui, 
called rofe copper; and a fllil finer, called 
virgin copper, which is fometimes found pure 
in mines. A mixture of copper and tin forms 
bronze; two parts of -copper, artd one of 
zinc, forms brafs ; in different proportions it 
makes the prince's metal. 



^. What kind of fubflance is iron ? 

A' Iron is a hard, dry, fufible, and dudile 
metal, confifting of earth, fait, and fulphur, 
but all impure, ill mixed, and ill digefled, 
which renders it liable' to ruft. By often 
heating it in the fire, hammering it, and 
letting it cool of itfelf, it is foftened ; by 
extinguifhing it while hot in wafer, it is 
hardened. There are a great number of 
iron-works in England ; but fome of the 
moft confiderable are thofe in the forefl of 
Dean, in Gloucefterfhire, where the ore is 
found in great abundance. Though iron is 
rhe cheapefl, it is certainlf the moft ufeful 
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ef all kinds of metal, and feems indifpenfably 
neccfTary to the carrying on every art and 
manufacture. Nay, it appears to be the 
great means of poiifliing and civilizing man- 
kind ; at leaft much more fo than the more 
precious metals. There have been inftances 
of nations pofTeiTed of great quantities of gold, 
and who yet remained in a ftate of barbarifm ; 
this, it is well known, was the cafe with the 
Americans upon t^ie firft difcovery of their 
country by Columbus : but there never yet 
was an inftance of a nation, who underftood 
the art of making, or manufacturing of iron, 
but what attained, in time, to a confiderable 
degree of civilization. 



J^. Wb^tJsfteel? 

A. If iron be placed in contact with red 
hot charcoal, or any other carbonaceous fub- 
flance, for fome time, it becomes much 
harder, and elaftic, and is called fteel. 



^ What kind of fubflance is lead ? 

A. Lead is a foft, heavy, coarfe metal, 
containing a^ little mercury, fome fulphur, 
and a great deal of earth. It is found in moft 
countries J but is particularly plentiful in 

T 3 
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England, The various purpofes to which it 
may be applied are pretty ge;nerally known. 

^ What is tin ? 

A. It is a whitifh metal, no.t (o bard as 
filver, nor fo foft as lead ; but though not fo 
fofe^ is. yet more eafily melted. The ftan- 
naries or tin mines in Cornwall and Devon- 
(hire furnifh the greateft part of the tin that 
is confumed in ail Europe.— Six pounds of 
brafs, and fifteen pounds of lead, to an hun- 
dred pounds of tin, make the Compofition 
called pewter. 

Thin (beets of iron, coated with tin, n^e 
that compofition which is called block Hn^ 
which is now in fuch common ufe. 

Tin is employed in the compofition of 
printers' types. It is ufed as tin-foil in elec- 
trical apparatus, in tinning iron and capper, 
and in filvering mirrors. 



^ What is mercury ? 

jf. Mercury, or, as it is commonly called, 
quickfilver, is an imperfeft metal, neither 
du£lile nor malleable, that is, neither capable 
of being drawn into length, nor fpread into 
breadth by the hammer. It confills entirely 
of a fluid matter, refembling melted filver. It 
is found chiefly in Hungary, Spain, Italy, and 
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Peru. The greateft part of what is ufed in 
England is brought from the mines of Friuli 
in Italy. 

The chief properties of mercury arc, that, 
except platina and gold, it is the heavieft of 
all metals. It is alfo the moft fluid of all 
bodies ; that is, its parts cohere the leaft to 
each other, and are the- moft eafily feparated. 
It is extremely volatile, and may be turned 
into fume by a very gentle heat^ It eafily 
enters, and dofely adheres to gold, lefs eafily 
to filver, with difficulty to copper, and to 
iron not at all. 

The weight of a cubic inch of each of the 
following metals, viz. gold, mercury, lead, 
fUver, copper, iron, and tin, is as follows ; 
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^. Are there not many other things < 
tained in the bowels of the earth befides I 
you have mentioned ? 
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A. Yes, I* There are vaft quarries of Hone 
And itiarble, fo ufefut in building. 2. There 
are mines of coal, fo neceiTary to human lift) 
|>articularly in thofe cold countries, where only 
they are found. And 3. There are various 
beds of day, which ferve the potter's nk^ 
the fuller's, or the brickmakef's. Bat there 
Jure two remarkable bodies that deferve a more 
particular attention; and theft arc, the dia* 
mofld and the loadftone. 



^ What is the diamond ? ^ 

A, The diamond, by the ancients called 
adamant, is the moft valuable of all precious 
fiones. Its goodnefs conlifts in its water or 
colour, luftre, and weight ; and its defe£b are 
flaws, veins, fpecks of red and black fand, 
and a blueifli or yelldwifli caft. 

The diamond is found only in the Eaft 
Indies, fometimes in mines, ^nd fometimes 
in the (and of rivers. It is the hardeft of all 
gems, infomuch that it can only be cut and 
ground by itfelf, and its own fubftance. 

The manner of preparing diamonds is firft 

to rub them hard agaiji^ each other, and the 

dud which is thus rubbed off the ftones ferves 

to grind and polifli them ; and this is done by 

iaeaas of a auU> which luccvs a wheel of foft 
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iron, fprinkled over wHh diamond daft rnixed 
i^ith oil of olives. The fame duft, iii^dt grpund, 
md diluted with water and vinegar,, h jufed in 
:He fawing of diamonds ; which is performed 
with an iron or brafs wire, as fine as a hair* 

There are many other precious ftones, and 
f will give yon the names and colours of feme 
of the principal. The ruby, which is next in 
value and efteem to the diamond ; it is of a 
crimfon colour, inclining to a purple*. The 
garnet is fomewhat liice it, and perhaps of the 
fame fpecies. The hyacindi isifonietincies of 
a deep red, and fometimes of a yellow colour* 
The amethyft is of a bright purple*. The 
emerald, a grafs green. The beryl, a ftz or 
blueifh green. The fapphire, a (ky blue. 
The topaz, or chryfolite, is of a gold colour* 
Thefe are all tranfparent. 

There are others that are opaque, of only 
half tranfparent ; fuch as the cornelian, which 
is the beft ; and of a pale red, fometimes bor* 
dering upon orange ; the onyx, of a greyiih 
caft ; the turquoife, fomething between a blue 
and green ; and the lapis lazuli, which is ftud- 
ded with fpots of gold on an azure ground. 



j^. What is the magnet or loadftone ? 
J. This wonderful ftone is ufually found in 



1 
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SEQUEL OF PHYSICS: 

i ■ . . . ■ • ' 

OHy 

NATURAL PHILOSOPHY. 






Of SoundM 

• * ■ * ■ 

^. You faid, that found moves 1 141 feet 
in a fecond.^ Pfay, can you tell how bx 
founds may be heard ? 

A. This is a matter not altogether certain: 
but there are fome founds (as the explofions 
of great guns, Uc.) which have been heard 
at the diftance of 180 or 200 miles. 

^ Can you give any inftance of this ? 

A. Derham, in his Phyiico-TheologX) (ays, 
that guns fired at Stockholm, in 1685, were 
heard at the diftance of i8o£nglifh miles; 
and in the fea-fight between England and 
Holland, in 1672, the noife of the guns was 
heard even in Wales, which cannot be lefi 
than 200 miles. 

^ May not a low or languid found be 
Idmctunes beard at a great diftance i 
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A. It certainly may, as any one may (atisfy 
himfelf by making the experiment v\ the 
whifpering gallery of St. Paul's. Nay, it may 
be even heard fo in the open air. Mr. Clare 
fays, a gentleman of great veracity, who had. 
lived fome years at Gibraltar, aifured him, that 
he has, at Qld Gibraltar, heard the watch- 
word of the night (viz. yftTx Well) given by 
the centinel to the patrole on the ramparts of 
New Gibraltar, in a ftill ferene night, and that 
as plainly and diftind^ly as he fhould have done 
had he been on the rampart hiftifelf. The 
bay between theie two places is fuppofed to 
be about ten miles and a half in length. 

^. Does not the wind greatly obftru£): the 
motion of founds I 

- A. Not fo much as might be expefted ; 
though there is a fmall difference in the ve- 
locity of found, according as it moves with 
or againft the wind. 

^. How do you eftimate the ftrength or 
intenfity of found ? 

A* That is always as the fpace paffed 
through by the particles of undulating air, in 
their paifive motion backward a,^d forward. 
In a warm and rarefied air, the ftrength or 
intenfity of founds is not fo cpnfiderable as in 
a cold and denfer air, when the elafticity or 

u 
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it is greater. The velocity of found is $s 
times greater than that of a brifk wind. 

^ Have you any thing eife to Iky concem« 
ing the motion of founds ? 

J. Sounds pais through equal fpaces in 
equal times, and nothing but the wind can 
accelerate or retard them. They are not in 
the leaft affe£tcd by the difference of day or 
night) of fummer or winter, of heat or cold. 

^ Pray, Sir, what is the nature of that 
Angular found we fometimes hear, and which 
we diftinguifli by the name of echo ? 

uf. An echo is no more than the reverbe- 
ration or refie£l:ion of a found from the furface 
of fome hard and fmooth body, fuch as a wall, 
rock, &c. whence flying back, it re-(alutes 
our ears with the (ame found. 

^ -Can you mention any remarkable 
echoes ? 

jf. Dr. Plot, in his natural hiftory of Ox* 
fordOiire, (ays, that the femous echo in Wood- 
(lock Park returned 17 fyllables in the day* 
time, when the wind was a little ftirring, and 
20 In the night time ; for then the air being 
denfer, the vibrations became flower, and foa 
repetition of more fyllables was heard. And 
Dr. Harris, in his Technical Diflionary, af- 
fures us, that there is a much finer echo from 
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the north fide of Stepney church, in SuQex, 
which* in the night-time, would repeat thefe 
21 fyllables:— 

Os hommjuhltnu iidit^ cwlumqui tueri 



Of Colours^ 

^. How many colours are there ? 

A. There are no more than feven original 
ones, 

Jgy What are they? 

J. I. Red.-<»2. Orange.— 5. Yellow.— 
4. Green. — 5. BIue.-*6. Indigo.— 7. Violet. 

^ How are the difierent colours difcovered ? 

A. By the different degrees with which the 
feveral rays are refrangible. 

i^. What do you mean by the refrangi|>ility 
of the rays of light? 

A. I mean their tendency to be turned out 
of a ftraight line, or to be rendered crooked, 
in paifing through any medium, as a glafs 
prifm. 

4?. Which are the leaft refrangible rays ? 

A. Thoie that produce the red colour. 

^ Which are the mqft refrangible ? 
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A. Thofe that produce the violet. And all 
Ae intermediate rays produce the intermediate 
colours in the order above-mentioned • 

^ It fhould feem, from what you have faid, 
that colours are only in the rays of light that 
produce them, and not in thel>odies that are 
dyed with them. Is that your meaning \ 

^. It certainly is. 

^ Strange doctrine indeed ! I am aftaid 
you will get few people to be of your opinion. 

A. I cannot help whether they be of my 
opinion or not ; I know it is well founded: 
and that it is you may eafily fatisfy yourfelf, 
by obferving, that all bodies are of the iame 
hue in the dark. 

Sij If it be abfolutely dark, we cannot fee 
at all. 

A. True : but there furely niay be fome- 
thing between an obfcure light and abfolute 
darkne(s» juft fufficient to ihew us, that a man 
ha(^got a coat upon his back, though we can- 
not tell for certain of what colour it is. 

^. But are black and white no colours ? 

A. No} they are no original colours : white 
is a mixture of all thefe colours ; black a pri- 
vation of them all, or no colour at all. 
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Of the Air. 

^. What othet properties -does the air ^ 
poilefs befides thofe you have already men- 
tioned ? . / 

A. !• The air may be rarefied and c6n* 
denfed. z. It is endued with an elaftic power 
or force. %, It hath weight or gravity. 4. 
It hath proper bounds or limits, and is not 
infinite. And i^. It is necef{ary to the life pf 
animals, and the growth of vegetables, and 
to many other things. 

^ How does it appear that the.air may be 
rarefied ? 

J. Thus : — If you take a bladder, entirely 
empty, as you think, and tie its neck with a 
ftring, and lay it before the fire, thelieat will 
lb rarefy the little air inclofed in it as tomake 
it extend the bladder to its utmoft ftretch, 
and, if continued, will burft it, with a report 
like that of a gun. 

. That the air may be condenfed, even to a 
fixtieth part of the fpace it before occupied, 
is proved by a variety of experiments^ 

<^ How can you fliew the air's elafticity ? 

A. By experiments with the air-pump, and 
otherwife. One very fimple one is this :-Han 
empty bladder, whofe neckjs tied faii, being 

u 3 
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put into the receiver, and the external ak 
contadned in it exhaufted, the finall quantity 
of air inclofed in the bladder will, by its own 
proper fpring or elaftic force, gradually expand 
itfelf^ and will at laft fo extend the bladder as 
to break it. 

Thus alfo, the air comprefled in the wind- 
gun will, by its elaftic force when difcharged, 
drive a bidlet through a $oard at the diftance 
of feveral yards, in the fame manner as if it 
were with gun-powder. 

Nay, Mr. Boyle found, that air, by its 
clafticity, would fo far dilate or expand itfelf, 
'as to take up 13,769 tinie$ more fpace than 
before ? 

^ How do you prove the weight or gravity 
of the air ? 

^. By experiments with the air-pump, 
barometer, &c. The weight of the air is 
greater the nearer it is to the furface of the 
earth. The mercury in the barometer, by 
the prefTure of the air, is raifed to the height 
of 28, 29, 30, or 31 inches ; therefore fuch 
a column of mercury is equal in weight to a 
column of air (ofan equal bafe), which rifes 
from the fame level as the mercury at the 
bottom of the barometer, to. the upperoioft 
part of the atmofphere. Moreover, finoe 
mercury is about fourteen times heavier than 



ARTS AND SCIENCES. f» 

water, water will rife in a tube to 5^ or 33 
feet in hieight; and therefi^re every fquare 
foot in any fuperfices fuftains the weight of a 
column of water of 32 or 33 folid feet. Now 
a cubic foot of water weighs about 63 pounds } 
and hence it follows, that the weight of air 
on. every fuperficial fquare foot is above 2000 
pounds* 

^ May not .many curious inferences be 
<)rawn from thence i 

A. Certainly; here is one: Suppofe the 
fur&ce of a man's body to be about 14 fquare 
feet, then the weight of the air preffing upon 
htm is equal to 28>ooo pounds, or 250 hun- 
dred weight ; that is, twelve tons and a half. 

j^ This is very furpriiing. But if men,— ^ 
and, I fuppofe, the cafe is the fame with all 
other animals, and indeed with all bodies 
whatever,-^are prefled by fo great a weighty 
bow comes it that they ,are not cruflied to 
pieces ? 

A. They are preferved by the re-a^on of 
the internd air, or the air within them, which 
maintains a kind of balance or equilibrium, 

^. Are animals fenfible of this prefliire of 
die air upon them ? 

jf/. No: on the contrary, they would be 
extremely fenfible of the want of i^ wert it 
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withdrawn from them. In that cale, incleedi 
they could neither breathe, nor even Uve, but 
would very foon die, as is evident from die 
cxperunents performed by the air-^pump*. 

^ What is the air-pump i 

J. It is a curious machine for extraAing the 
air from a large hollow glaft, called a receiver, 
fomewhat refembling thofe glafles that are ufed 
in gardens for covering tender plants^ Into 
this glafs if any animal is put, and the ai> 
drawn from it, it will almoft immediatefy die. 

j^. Do all animals die in the air-pump in 
the &me fpace of time ? 

J. Not exa£Uy. Some die fooner and fome 
-later, either according to the ftrength of the 
vital principle within them, or according as 
they have been accuftomed to live with more 
or lefs air. Dogs, cats, rats, and mice, die 
in about half a minute ; a mole dies in one 
minute ; infe£ls, fuch as wafps, bees, hornets, 
and grafshoppers, appear dead in two minutes^ 
and will continue in that ftate a whole day 
and night, and afterwards revive upon the 
re-admiflion of the air; ear-wigs, beedesy 
and (hails, live a long tioie without air. \ 

^ It certainly muft be curious to obferve < 

thefe artificial deaths and refurredtions. But 

j 
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ts it not cruel thus t6 put animals to death 
merely for the fake of experiments i 

A. It no doubt is ; and therefore philofophers 
have invented a machine, called the lungs- 
gla&, which anfwers almoft the (ame purpofes. 

SI2 What elfe haVe you to fay of the air- 
pump ? " '-• ' 

A. In the exhaufted receiver of an air-pump 
all bodies fall with the (ame rapidity: a feather . 
Mis as hSi as a guinea ; that is, the lighted 
of all bodies falls as feft as the heavieft. 

^. May not many other curious experi- 
ments be performed by the air-pump ? 

A* Certainly ; here follow a few of them : 

t. Put a (hrivelled apple under a clofe re- 
ceiver, and exhauft the air ; then the fpring 
of the air within the apple will plump it out, 
fo as to n^ake all the wrinkles diiappear; but 
upon letting the air into the receiver again, to 
prefs upon the apple, it will inftantly return 
to its former decayed and (hrivelled ftate. 

2. Take a frefh egg, and cut off a little of 
the (hell and iilm from the fmalleft end, then 
put the egg under the receiver, and pump out 
the air ; upon this all the contents of the egg 
will be forced oat into the receiver, by the . 
expanifton of a fmalt bubble of air contained in 
the great end between the ihell and film. 
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3« Set a bell upon a cufliion on the pump 
plate, and cover it with a receiver ; then ibake 
the pump to make the clapper ftrike againft 
the bell, and the found will be very well heanL 
But exhauft the air out of the receiver, and 
then if the clapper be made to ftrike ever lib 
hard againft the bell, it will make no found at 
all i which (hews, that air is abfolutdy necef- 
fary for the propagation of (bund. 

^ Have you any thing die to lay coo- 
eerning the nature of air ? 

jf. The elaftic air which is contained in 
many bodies, and is kept in tkeoi by the 
weight of the atmofphere, may be got out of 
them either by boiling, or by the air-pump; 
but the fixed air, which is by much the 
greater quantity, cannot be got t>ut but by 
diftillation, fermentation, or putrefiu^on* 
^ What woiild you infer from hence ? 
A. What I would infer from it is, that diif 
is a very wife law of Providence ; for if fixed 
air did not come out of bodies with difficulty, 
and fpend feme time in extricating itfelf from 
them, it would tear them to pieces. Trees 
would be rent by a change h( air from a 
fixed to an elaftic ftate, and animals would 
be burft to pieces by the explofion of ur in 
their food. 
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. / 

j^. How does this appear ? 

A. Dr. Hales founds by experiment^ that the 
ijr in apples is fo much condqnfed, that if it 
irere let out into the common air, it would fill 
. {pace 48 times as great as the apples them- 
blves \ fo that its prefTure outward was equal 
o 1 1,776 pounds, and^ in a cobie inch of oak, 

19,860 pounds, againft its fides. 

If, therefore, the air were let loofe at once 
n thefe fubflances, they would tear every 
liing to pieces about them with a force fupe* 
[or to that of gun-powder. Hence, in eating 
pples, it is well that they part with the air 
•y degrees, as they are chewed, and ferment 

1 the flomach, otherwife an apple would be 
nmediate death to him that eats it. 

^ What other properties of air can you 
nention ? 

A^ The common air which we breathe is 
ompoTed of two kinds, one of which, called 
ital air, is that which fupports life. In one 
aflon of common about oiie-third is vital, 
rhich is Sufficient to fupport an human being 
bout a minute. 

Sfj How do you know that a man will 
onfume the pure part of a gallon of air in a 
linute ? 

A* By the diving-bell) in which, if a man 
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defcend into the deep, he can only live as 
many minutes as the number of gallons of 
air contained in the bell amount to. Even 
a burning candle confumes the pure part of a 
gallon of air in a minute. 

J^. How does this appear ? 

A. By the following experiment :— Set a 
lighted candle upon the^ air-pump, (!>r indeed 
upon any other place fo fmooth, that, when 
covered with a receiver, no air can enter. If 
the receiver holds a gallon, the candle will 
burn a minute ; and then, after having gra* 
dually decayed from the firft Lnftant, it will 
go out ; which (hews, that a conftaut fupply 
of frefli air is as neceflary to feed flame, as it 
is to fupport the lives of animals, 

^. May not this pure part of air be de« 
ftroyed? 

A. Certainly ; and that too in a variety of 
ways. Firft, by pailing through the lungs of 
animals, as is evident from what we have jufl: 
now faid. Secondly, by paffing through fire, 
particularly charcoal fire, or the flame of ful- 
phur» Hence fmoky chimnies muft be very 
unwholefome, efpecially if the rooms they are 
in be fmall and clofe. Thirdly, by being long 
pent up in any clofe place, fuch as the holds 
of fhips, oil-cifterns, or wine-cellars. The 
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dur in nKany of thefe is fotfnetitnes fo corrupted, 
ais to cause inftant death to any animal that 
comes into it. ^ 

^. Does not this air go by a particular 
name i 

jf. It is called Choke-Damp', not only be- 
caufe it is iiUed with humid or moid: vapours^ 
but becaufe it deadens fire, extinguifhes flkme, 
and deftroys life. The dreadful efFe&s of 
thefe dampsr are fufficiently known to thofe 
who work in mines. ^ 

J^. May not the air be greatly condenfed ? 

j/» It may be fo much condenfed in what 
is commonly called the air-gun, that it will 
throw out a ball with almoft as much force 
as if it were done with gun-powder. 

^ Is there not another kind of air-gun 
that will produce ftill more furprifing effeds ? 

^. Yes ; there is a gun, called the maga- 
zine air-gun, in which the air may be fo con- 
denfed, as to make it fhoot a number of* balls, 
one after another, with incredible force. 

^ May not the air be rarefied as weAas 
condenfed? 

jf. Yes; and the rarefa<%ion of it gives rife 
to many fingular pboenomena. The rarefac- 
tion of it in the atmofphere produces wind s 
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and the rarefadion of it in the 'bowelsof. 
the earth is fuppofed to be the caufe of earth- 
quakes. 

.^ Is it not poi&ble tp make an artificial 

earthquake ? , 

A. An artificial earthquake may be maile 
thus: Take lo or 15 pounds of fulphur, and 
as much of the filings of iron, and knead them 
with common water into the confiftency of a 
pafte. This being buried in the ground,' willy 
in 8 or 10 hours time, burft out into flames 
and caufe the earth to tremble all around to a 
confiderable diftance. 

From this experiment we have a very 
natural account of the fires of mount oStoa, 
Vefuvius, and other volcanos, they being 
probably fet on fire at firft b)r the mixture 
of fuch metalline and fulphureous particles* 

i£. Is not this property of air, viz. its 
power of being rarefied and condenfed, the 
fame with its fpring or elafticity \ 

A. It is ; and upon this depend many 
curious phoenomtena, particularly that enter- 
taining one, by which -the little glaft men are 
m^de to afcend and defcend, at the word of 
command, in a glafs tube of wataiy*^ 
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^ How is this experiment performed i 
A, l"he aien be- 
ing bio wed holl ow, 
are thereby rcn 
dered lighter than 



and 




fivim in it; and 
having a fmall bole 
in one foot, and a 
bladder tied over 
the top of the tube 
as C U, if this be 
preOcd wi th the Jin 
£eis,' the included 
air, by its Ipring 
will equally prefs 
the water, which 
will enter the feet 
of the men, and 
com prefs the air n 
them, 4nd thereby 
render them hea 
' vier in any degree 
If they are by th s 
means brought Co * n 
the fame gravity '*■ 
with (he water, they w 11 ab de n any f uation 
you plea&. If they are rendered heavier, by 



X 
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preffing the bladder harder, they will defcend; 
the firirgers being taken oiF, or the preflure 
diminifhed, the fpring of the included com- 
prefled air forces the water out of the me9| 
^which thus becoming lighter, afcend to the 
top ; and all thefe motions may be varied in 
any degree of quicknefs or flowneft the per- 
formers think proper. 
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OP 



WATER AND WATER ENGINES j 

COMMONLY CA-LLED 

HYDRAULIC MACHINES. 



^ What is water ? 

.^ It is a fluid, as well as air (all its parts 
yielding eafily to the flighteft preffure)^ only- 
it is of a more heavy and compaft body. 

^ How high will water rife in a putnp i 

A. It will rife to the height of 32 or 33 feet, 
and no higher, unlefs it be driven up by a 
forcing engine. 

^ What is the reafon of this ? 

A. The reafon of it is, that the water with* 
out the pump is prefTed uppn by the whole 
Vi^eight of the- air above it ; and it has been 
found by experin«ent, that the weight of a 
column of air from the top of the atmofphere 
to the earth, is equal to the weight of a 
column of water of the fame diameter, 32 or 
33 feet high. 

^.^ Well 5 but how docs this aiFcdk the 
water in the pump ? 

X 3 
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A. It would not afFefi: it at all^ were not 
the air drawn out of the pump by means of 
the pifton ; and then the water rifes in the 
pump, to preferve an equilibrium. 

^ I think I have heard it faid, that water 
may be conveyed in pipes over hills and ral- 
lies to any diftance ; may it really be fo ? 

A. It certainly may ; but then it muft be 
obferved, that the water will never rife higher 
than the head of the fountain from which it 
comes ; nor indeed fo high by fome feet. 

§1. I have likewife heard it faid, that wood 
may be made to lie at the bottom of the water> 
as if it were a ftone. Is that po^ble \ 

A* It is very poffible. 

Si* How is it done ? 

A. Let two pieces of wood be planed fo 
fmooth as that no water can get between thS^ 
when they are put together. ' Cement one of 
them to the bottom of the tub ; lay the other 
piece upon it, and hold it down with a ftick, 
while you pour water into the tub till it is full. 
Then take away the flick, and you will fee 
the upper piece of wood remain, glued as it 
were to the under piece, though it is kept 
down by nothing but the prefTufe of the water 
^bove it. But if once the water get between 
the two pieces of wood, the upper piece will 
immediately aiccad, and fwim w the furfacc. 
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J?. That is very ftrange. 
A. It no doubt is ; but you will think it (till 
more Grange when I tell you, that as wood 
may be made to )ie at the bottom of water 'aS 
- if it were a flone, fo lead may be made to 
fwim in water as if it were a piece of wood. 
^. Tha^ I thinlc, is impoffible. 
A. And yet, that it is poffibte, you may 
eafily be fatisRed, by malcing the experiment 
yourfelf. 
^ How (hall I make it \ 
^.Thus. Let CD be 
a gUfe tube, open at both , 
ends, and E F G a flat \ 
piece of lead, exactly fit- 
ted to the lower end of the \ 
tube, not to go within i^ 
but for it to ftand upon ; 
with a wet leather be- 
tween the lead and the 
tube, to malcC clofe work. 
I^t this leaden bottom 
be half an inch thick, and 
held clofe to the tube by 
pulling the pack-thread 
I H L upward at L with I j 
one hand, whiltl the tube 

is held in the other by the 

■ppcr end C. lo tbi* Jitixation let the tube ^ 
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be immerfed in water in the glafs veflfel A B. 
to the depth of fix inches below the furface of 
the water at K; and then the leaden bottom 
E F G will be plunged to the depth. of fome- 
what more than eleven times its own thick- 
nefs : holding the tabe at that depth, you may 
let go the thread at L« and the 'lead will not 
fill! from the tube, but will be kept to it by 
the upward preiTure of the water below it (fpr 
water prefles upward as well as downward], 
occafioned by the height of the water at K 
above the level of the lead. 

For as lead is about 1 1 times as heavy as 
its bulk of water, and is in this experiment 
immerfed to a depth fomewbat more than ii 
times its thicknefs, and no water getting into 
the tube between it and the lead, the column 
of water E a b c G below the lead is preiM 
upward againft it by the water K D £ G L 
all around the tube ; which water being a little 
more than ii times as high as the lead is 
thick, is fufficient to balance and fupport the 
lead at the depth K E. 

If a little water be poured into the tube upon 

the lead, it will increafe the weight upon the 

column of water under the lead, and caufe the 

' lead to fall from the tube to the bottom of the 

glafs veflel, where it will be in the fituation b d. 
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Or, if the tube be raifed a little, in the water, 
the lead will fall by its own weight, which 
will then be too great for the preflure of the 
water around the tube upon the column of 
water below it. 

^ I have heard a great deal of the fyphon 
as being a very curious machine* 

-/f. It is not only very curious, but likewife 
extremely ufeful to all people that deal in 
wine, or other liquors. 

^ I (hould be glad to have ibme ihprt 
account of it. 

jf. Here follows a very brief one. A 
fyphon, generally ufed for decanting liquors, 
is a bended pipe, whofe legs are of unequal 
lengths; and the ihorteft leg muft be always 
pu.t into the liquor intended to. be decanted, 
that the perpendicular height of the column 
of Hquor in the other leg may be longer than 
the column in the immerfed leg, efpecially 
above the furface of the water. 

For if both columns were equally high in 
that refpe6l, the atmofphere, which prefTes 
as much upward as downward, and therefore 
adis as much upward againft the column in 
the leg that hangs without the veiTel, as it 
a£ls downward upon the furface of the liquor 
iiji the veflel, would hinder the running of the 
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liquor through the fyphon, even thougk it 
were brought over the bended part by fudioo. 
So that there is nothing left to caure the dw 
tioa of the liquor, but the fiiperior weight rf 
the column in the longer leg, on account at 
its having the greater perpendicular heighL 

^. 1 {hould be glad to have this illuftnUed 
by a figure. 

jI. Herethenlprefentyou 
with one. Le: D be a cup 
filled with water to C, and 
A B C a fyphon, whoTe Ihor- / ^ 
Ur leg B C F is immerfed in f'f 
the water from C to F. If lf\ [ 
the end of the .other leg n 
no lower than the line A C, I 
which is level with the fur&cc \ 
of ihe watcr,the fyphon would [i 
not run, even though the air n' 
Ihould be drawn out of it at p 
the mouth A. For although i 
the fu£Uon would draw fome i| 
water at firft, yet the water 
would fiop at the moment the fusion ceafed 
becaufe the air would aft as much upwari 
againft the water at A, as it afled downwart 
upon it by preiSng on the furfacc at C. 

But if the leg A B conies down to C, ant 
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the air be drawn out at G by fudion, the 
water will immediately follow, and continues 
to run, until the furface of the water in the 
cup comes down to F ; becaufe, till then, the 
perpendicular height of tlie column BAG 
will be greater than that of the column C B ; 
9nd confequently its weight will be greater 
until the furface comes down to F ; and then 
the fyphon will ftop, though $he leg C F 
fhould reach to the bottom of the cup. For 
which reafon the leg, that hangs without the 
cup, is always made long enough to reach 
below the l«vel of its bottom s as from ^ to £ : 
ztid then, when the fyphon is emptied pf air by 
fusion at £, the water immediately follows,' 
and by its continuity brings away the whole 
(from the cup ; juft as pulling one end of a 
thread will make the whole clue follow. 

If the perpendicular height of a fyphon from 
the furface of the water to the bended top at 
B be more than 33 feer,it will draw no water, 
even though the other leg were much longer, 
and the fyphon quite emptied of air ; becaufb 
the weight of a column of water 33 feet high 
is equal to the weight of as thick a column of 
air, reaching from the furface of the earth to 
the top of the atmofphere i .fo that there will 
then be an equilibrium, and €onfequettt1y» 
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though there would be weight enough of air 
upon the Turface C to make the. water afccnd 
in the leg C B almoft to the height B, if the 
fyphon were emptied of air, yet that weight 
would not be fufficient to force the water over 
Che bend ; and therefore it could never be 
brought over into the leg BAG. 

j^. Is there not a kind of fyphon called 
Tantalus's cup ? 

J. Yes, and it is forihed thus. 
Let a hole be made quite through A^ 
the bottom of the cup A, and the^ 
longer leg of the bended fyphon 
D £ B G be cemented in the 
hole, fo that the end D of the 
Ihort^r leg D£ may almofl touch 
the bottom of the cup within.— 
Then, if water be poured into 
this cup, it will rife in the fhorter 
leg by its upward preiHire, driving 
out the air all the way before it ' 
through the longer leg ; and when 
the cup is filled above the bend of tfie fyphon 
at F, the preffure of the water in the cup 
will force it over the bend of the fyphon ; and 
it will defcend in the longer leg C B G, and 
run through the bottom> until the cup be 
«mptied4 
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In order to make the figure the more ftrik- 
ingy a little hollow ftatue or figure of a man is 
fometimes put over thefyphon to conceal it; 
the bend E being within the neck of the figure 
as high as the chin. So that poor Tantalus 
ftands up to the chin in water, imagining it 
will rife a little highei-, that he may drink; 
but inftead of that, when the water comes up 
to his chin, it immediately begins to defcend, 
and, as he cannot ftoop to follow it, he is left 
as much pained with thirft as ever. 

^. Do bodies weigh equally in air and in 
water? 

jf. No ; they weigh much heavier in the 
former than they do in the latter, and it is 
by weighing them in thefe two different 
mediums that we find out their wieight bulk 
for bulk, or what is commonly called fpecific 
gravity. 

^ How was this art firft invented ? 

^. By the following curious incident:— 
Hiero, king of Syracufe, having employed a 
goldfmith to make a crown, and given him a 
ma(s of pure gold for that purpofe, fufpe^led' 
that the worlftnan had kept back a part of the 
gold for his own ufe, and made up the weight 
by alloying the crown with copper. But 
not knowing how to find out the cheat, if 

V 
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there was' any, he referred the matter^ to 
Archimedes ; who having ftudied a long time 
in vain, at laft found it out in the following 
manner :— 

One day, upon his going into a bathing tub 
of water, he obferved, that he thereby raifed 
the water higher in the tub than it viras before. 
From this he concluded, that he raifed the 
water juft as high as any thing elfe of the feme 
bulk with himfelf would have done ; but not 
fo high as another body of equal weight, and 
larger bulk, would have raifed it. He then 
went to the king, and told him that he had 
found out a method by which he could dif- 
c^ver the deceit of the goldfmith, if he had 
been guilty of any. 

For, fince gold is the heavieft of all metaIS| 
it muft be of lefs bulk, according to its weight, 
than any other metal. And therefore he de- 
fired, that a mafs of pure gold, equally heavy 
with the crown, when weighed in air, (hould 
be weighed againft it in water ; and if the 
crown was not alloyed, it would counterpoife 
the mafs of gold when they were both im- 
merfed in water, as well as it did when they 
were weighed in air. 

But, upon making the trial, he found that 
the mafs of gold weighed much heavier than 
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the crown did. And not only fo, but that 
when the mafs and crown were immerfed 
feparately in the fame veflel pf water, the 
crown raifed the water much higher than the 
mafs did ; which (hewed it to be alloyed with 
fome lighter metal that increafed its bulk. 
And fo, by making trials with different metals, 
all equally heavy with the crown when 
weighed in air, he found out the quantity of 
allojr in the cr<)wn« 
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ADDITIONAL REMARKS 

ON 

GEOGRAPHY. 



^. Are there not many curious things in 
Geography, at leaft in the fcientific part of 
it, bcfides thofe you have mentioned i 

A, There certainly are, 

i^. What are they ? 

A. To mention them all would excepd the 
limits of this (hort.Appendix* I ihall content 
myfelf at prefent with pointing out a few of 
the (noft remarkable. 

^ What are thefe ? 

A<. It is certainly very remarkable, tha^ 
though the earth be nearer the fun in winter 
than it is in fummer, it is yet much colder 
in the former of thefe feafons than it is in the 
latter. 

^ What ! the earth nearer the fun in 
winter than it is in fummer ! This is very 
ftrange indeed, and contrary to all appear- 
ances. 
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if. It may be fo, and yet it is an undoubted 
truth ; but to underftand it perfe£Uy requires 
a greater knowledge of aftronomy than you 
can as yet be fuppofed to have attained. You 
muft, dierefore, for the prefent, take the fa£t 
for granted. 

J^ Welly fuppoiing'I take it for granted, I 
may yet be allowed to afk the reafon why the 
weather is much colder in winter than it is in 
fummer ? " 

jf» This is owing to a variety of caufes. In 
the firft place, the nights are longer in winter 
than the days, and confequently more heat is 
taken out of the earth in the night time than 
is infufed into it in the day time ; and hence 
it is, that the weather is always growing 
golder and colder in winter, as, for a contrary 
reafon, it is always growing hotter and hotter 
in fummer. 

In the next place, the rays of the fun fall 
more obliquely Upon the earth in winter tHan 
they do in fummer, and therefore have a much 
lefs powerful effe£t. 

It muft be pbferved, however, that what 
we call fummer and winter relates only to 
our northern latitudes, and to the oppofite 
fouthern latitudes equally diftant from the 
equators for at the equator itfel^ and at die 
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diftance of about 23 degrees and a half Ihnn 
it on each iide^ they have, properly fpealdng, 
no fumtner or winter at all. They have only, 
ioftead of them, .their wet and dry, or their 
&ir and rainy feafons ; but during both thefe, 
the progrefs of vegetation is ftill carried on, 
and is never flopped^ as it frequently is with 
us during the cold months of winter. . 

^. What elfe remarkable have you to 
mention? 

A. It is certainly fomewhat lingular, and 
yet undoubtedly true, that we fee the fun for 
fome minutes before he adhially rifes, and for 
the fame fpace of time after he really fets. 

^. This is certainly ftrange \ but how can 
it happen? 

A. It happens in this manner. The rays 
of the fun, both at his rifing and fetting, pa6 
through a large body of thick air, by which 
they are turned out of a ftraight line, and bent 
into a crooked or oblique diredion, reprefent- 
ing all diftant objeds as being much higher 
than they are in reality ; and the fun, the moft 
diftant of all vifible objeds, at leaft by day, is 
fubje<^ to the fame law as other bodies. Thus 
he is vifible, or appears above the horizon^ 
before*he really rifes ; as he is likewife vifible^ 
•r appears above the horizon, after he aftualljr 
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iets ; I mean before he either rifes or fets, 
ftridly or mathematically fpeaking. 

^ I think I have heard it faid, that there 
are fome parts of the earth where the days' and 
nights are always equally long, , 

i/. What you have heard is tru6 ; for this 
is the cafe at the equator. The days there 
are always twelve hours long, and the nights 
are of the fame length. 

^ Are there not likewife fome parts of the 
earth where there is only one day and one 
night during the whole year ? 

J/. There certainly are, and that is at the 
two poles : for there the fun is vifible, or ap- 
pears above the horizon, for fix months ; and 
during the other fix months he is invifible, or 
funk below the horizon. 

j^. I fiiould like to live at the pole, where 
the day is of fix months continuance : it muft 
be A charming fummer : and then, when he 
began to move towards the other pole, I 
fliould wiih to follow his courfe^ and take up 
my refidence at the oppofite part of the globe ^ 
thus ihifting my quarters, as the phrafe iS| 
according to Che feafons, in much the fame 
manner ::as our countrymen go to the fouth 
of France, and to Portu^ral and Italy) during 
the cold moadis of wiAtcr^ 
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>/• You are pleafed to be witty. Sir ; but 
perhaps you would not find your habitation 
at the poles to be fo very comfortable as you 
feetn to imagine : for it is yet a doubt among 
philofophers whether the poles do not confift 
of folid ice, or at leafl: are not furrounded with 
iflands of ice. No man, not even the boldeft 
navigator, has ever yet been able to reach, or 
to approach nearer to it than to within the 
diftance of about nine degrees, that is, about 
600 miles. This was done fome years ago, 
by the late Lrord Mulgrave, when^he was 
Captain Phipps, who perhaps came nearer to 
it than any man ever did before. 

^. Are there not fome parts of the world 
where the fun, at certain feafons of the year, 
is in the zenith of the inhabitants, that is, 
direful y over their heads ? 

J. Yes ; this happens in all places in the 
torrid zone, of'between the tropics of Cancer 
and Capricorn ; that is, for an extent of 47 
degrees, or 3,266 miles in breadth ; and in 
all thefe places the fun is vertical, or direiEUy 
over the heads of the inhabitants, not onljr 
once, but even twice a year, except at the 
tropics themfelves, where it is vertical only 
once. 

j^. It muft furely be excei&vely hot in thofe 
countries : is it not ? 



ARTS AND SCIENCES. 249 

A. It is fo in general, though not fo much 
us one would imagine ; for when the fun is 
vertical, it is commonly their cloudy or rainy 
feafon, which ferves to intercept its rays, and 
to cool the furface of the earth. 

^ What is the circumference of the earth ? 
I mean how many miles is it round ? 

A. About 25,000 miles, 

^. Was it ever failed round ? 

A. Frequently : firft by Magellan, a Spa- 
niard ; afterwards by Sir Francis Drake, our 
own countryman ; and, in latter times, by 
ComTiodore Byron, Captains Cook, Fur- 
neaux, Carteret, Wallis, and others, ' 

^ What difcoveries did thefe circumnavi- 
gators make ? 

A. The two firft made very few ; but the 
laft have found that the great South Sea, in 
certain latitudes, is coVered with an infinite 
number of iflands, and one of them in par-, 
ticular, called New South Wales, fo large, 
that it almoft deferves the name of a conti- 
nent* 

^. I think I have heard of a remarkable 
circumftance that occurs according as a (hip 
directs her courfe eaft or weft ifi failing round 
the world. Is there not fuch a one ? 
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A. There certainly i^and it is this. If a 
fhip fets out from any port, and (ails round 
the earth eaftward to the fame port again, let 
her take what time (he will to do it in, the 
people in that (hip, in'reckoning their time, 
will gain one complete day at their return, or 
count one day more than thofe who refide at 
the (ame port ; becaufe by going contrary to 
the fun's diurnal motion, and being forwarder 
every evening than they were in the morning, 
their horizon will get fo much the fooner 
above the fetting fun than if they had kept 
for a whole day at any ps|rticular place. And 
thus^ by cutting oiF a part proportionable to 
th^ir own motion, from the length of every 
day, they will gain a complete day of that fort 
at their return ; without gaining one moment 
of abfolute time more than is elapfed, during 
their courfe, to the people at the port. 

If, on the other hand, they fail weftward, 
they will reckon one day lefs than the people 
do who refide at the (aid port, becaufe, by 
gradually following the apparent diurnal mo- 
tion of the fun, they will keep him each par- 
ticular day fo much longer above the horizon 
^ as anfwers to, that day's courfe ; and by that 
means they cut off a whole day in reckoning 
at their return, without lofing one moment of 
abfolute time. 
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Hence^ if two ihips fhould fet 6ut at the 
fame time from any port, and fail round the 
globe, one eaftward and the other weftward, 
(b as to meet at the fame port on any day 
whatever, they will differ two days in recko»- 
ing their time, at their return. If they fail 
twice round the earth, they will differ four 
days ; if they fail thrice, they will differ fix 
days 9 if four times, eight days, &c. 



OF THE WINDS. 

j^. I fhould like to have a more particular 
account of the winds than any I have yet re- 
ceived : will you be pleafed to give it me ? 

jf. I will endeavour to do fo. 

^ 1 (hall be much obliged to you. 

jf. You know then, as I formerly told you, 
that wind is chiefly occafioned by a rarefaction 
of the air; for when. the air rs rarefied, it 
naturally afceods into the higher regions ; and 
the circumjacent air, which is thicker and 
heavier, immediately rufhes in to fupply its^ 
place, and fill up the vacancy, This motion 
of the air we call wind, and we give it the 
name of a breeze, a gale, or ftorm, according 
to the quicknefs or velocity of its motion, 
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^ All this I perfedly underftand, and very 
well remember. But I wifh you would be a 
little more particular. Are there not certain 
winds, called tropical winds, which blowalmoft 
always from the fame point of the compa(s ? 

jt» There are ; and they are of three kinds. 
1.— The general trade windsy which extend 
to nearly thirty degrees of latitude on each 
fide of the equator, in the Atlantic, Ethiopic, 
and Pacific oceans. On the north fide of the 
equator they blow from north-eaft, on the 
fouth fide from fouth-eaft,,and near the equator 
from almoft due eaft. 

'2. — The monfoonsy or (hifting trade winds, 
which blow fix months in one direction, and 
the other fix months in an oppofite dire(%on. 
Thefe are moftly in the Indian or Eaftem 
ocean, and do not reach above two hundred 
leagues from the land. Their change is at 
the vernal and autumnal equinox, and it is 
accompanied with terrible ftorms of thunder, 
lightning, and rain. 

3. — The- land and fia breezes^ which are 
periodical winds, and blow from the land 
from night to about mid-day, and from the 
fea from about noon to midnight. Thefe 
winds do not extend above two or three 
leagues from the fhore. 



ARTS AND SCIENCES. 253 

Beyond the latitude of thirty degrees, npith 
and fouth, the winds, as we daily perceive ia 
Great Britain, are more variable, though it 
may be • bferved in general, that the tendency 
of the wind is from a colder region to that 
which is hotter; ^ 



OF THE TIDES. 

j^. What have you to obferve of the tidies 
befides what you formerly mentioned ? 

A. It muft firft be obferved, that the funi 
as well as the moon, attracts the earth ; he 
attra£ts it, however, with much lefb force, on 
account of his infinitely greater diftance. 

^ When have we the higheft tides ? 

A. At the new and full moon^ and the tides 
then are called fpring tides ; for at thefe times 
the adions both of the fun ^nd moon aire 
united, and draw in the fame ftraight line, and 
confequently the fea muft be more elevated. 
At the conjun£lion, ^hat is, the new moon^ 
when the fun and moon are on the fame fide 
of the earth, they both confpire to raife the 
warrrs in the zenith, and confequently in the 
nadirs and at the oppofition, or full mojqi^l. 
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when the esvrth is between the fun and moon, 
while one occations high water in U^ sqnith 
and nadir, the oth^ does the (^m^* 

J^. When do the; loweft tides .happen ? 

J» The loweft tides, or> as they are ufually 
called, the neap tides, happen about the firft 
and laft quarters of the moon ; for then the 
influence of the fun and moon counteradl each 
other : the fun raifes the waters where the 
moon depre(Ie$ theip, and deprefles where the 
moon raifes them ; fo that the tides are only 
occadoned by the difference by which the 
afiion of the moen» which is neareft us, pre- 
vails over th^t of the fun. 

^ Do thefe things happen rej[ularly ? 

^. Th^y Would do fo, were tb^ wbple fiif* 
&ce of the earth covered with water ; but a| 
there is a multitude of illandst and continents^ 
which interrupt the natural c^^urf^ of the 
W^ter, a variety of appearances ar^ tpbe.oiet 
with in different places, which cannot b^ 
explained without regardiiig the fituation ol 
(bores, ftraits, and oth^r objects, which hav^ 
a ibare in pKoduping them. 

^ Are there not various currents in the fea? 

jf. Yes; there IS a current between Florida 
and the Bahama Iflands, which always runs 
fx^ta nor^h ^ fouth. A current runs con* 
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fbMly fVom the Adantic, through tUe Straits 
of Gibraltar, into the Mediterranean. A 
current lets out of the Baltic Sea^ Atobjgh the 
Sound or ftrait bet\vecn Swedeif ahd I^^h- 
riiarie, into the firitiih oceaA, jb t&at th^re 
are no tides in the Baltic. ' '.'[*'' 

^. But if a current con{lantly 'fiins froiA 
the Atlantic into the Mediterranean, is it not 
Arrange that the waters of the fea do not in* 
creafe"? 

\d. No: the Water extrafted from It in va- 
pours is more th^ii fufficieht to counterbalance 
the influx^ * ' 

^. How does this appear? 

yf. It has been found by calculation, that in 
a fun^mer's day, there may be raifed, in va- 
pours, from the Mediterranean, 5280 millions 
of tons of water, yet this fea receives not from 
all its nine great rivers above 1827 millions of 
tons per day, which is but one third of what 
is exhaufted in vapours ; fo that, were it not 
for the influx from the Atlantic, the Mediter- 
ranean would foon be rendered dry. 

J^. How high do the tides ever rife ? 

jf. About fmalLiflands, and headlands in 
. the middle of the ocean, the tides rife very 
little ; but in feme bays, and about the mouths 
ot rivers, they rife from 12 o 50 feet. 

z a 
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^ Are the tides always higheft precifely 
at the time of the new and full moons ? 

jf. No ; they are generally higheft about 
three tides after. 

^ Are the fame tides, viz. fpring and neap, 
of the fame height in the (ame place all the 
year round I 

J, No ; for as I have already faid, the earth 
is fomewhat nearer the fun in winter than it is 
in funnmer; and therefore the greateit equi- 
noctial tides are obferved to happen fome time 
before the vernal equinox, and a Uttle after 
the autumnal one. 
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•^. WhencrcomMtlUlijrordeleArfcitf? 
jf . Ftooi a Gfbek t^rSrd'ftgmff^Ag afribeft, 

ipriiich wasthefirft'Tubftance'tiiiacvirii&obferved 
to have the property of attradting ftraws^, and 
ether Jighb bodije&r.-ibcrthh ivas^'th^' fiinple 
origin^of a (qieciicis (hatis now an^ved a|; venry 
j*f^a.t pierfeilion«^ . -. • .u'' '»". ■ 
-. i^.,:ls.Qot the word «eIte£btcity;coiniiiDilly 
tSlken in a more extended fenfe? >ii 

Vy/. It. is Gorp(90nlyi ttnderftobd rt6 ijiean 
^e ^ elecSirical matter, or the>' art' ' cf putting 
ibAt: eriatcer in .iik6tion,{> or tcallfng it ^iilto 
,-iiic(tioi^« 

<^* What is the, elei^r leal matter I 

jf. It has long been fuppofed to be Cubtte 

£r<e that pervades all nature, and produces the 

moft furprifing eflFefls. 

^ What are the principal of thelb efFe£ts i 

A. Thunder and lightning, earthquakes, 

and the Aurora BarMlisj or tiorthl^rn lights, 

are ov^ing to the fame caufe« 

z £ 
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^ How does it appear that thunder and 
lightning are owing to dedricity ? 

J. Dr. FranUin has proved, by a variety 
of experin^ents, that the lightning of elec- 
tricity, -and the Ughtnixig-tbat flalhes from 
the clouds in a th'under 'florm, are exadbly 
of the (ame kind, and operate in the lame 
manner. 

~^; I ihould be glad to hear the particular 
p^ts in which thefe two kinds of Ifghtning 
agree,' and prdduce thefkine and fimiiar ef- 
{e&$.i . ' . ■•■ :'■'■■' 

!>#• You are right in fiiying fimilar; for 
though they are certainty -the fsi^ein kind) 
they are not the fame in degree i the works 
df men can never equal the operations of 
nature. >' 

« t-j^. In iwfaatTefpefbrj then, do they agree? 
^:. jfi.! (hall inform y^u almoft in the db£t6r% 
tOWJ^ .words : after obferring, that ele^h-icians 
have the art of making a machine, .by which 
they can draw fire from a. variety of bodies, 
and even accumulate, it in: fuch quantities, 
that when it is difcharged it will make a re- 
port like a piilol, and even kill animals. 
J^. I (hould like to fee fuch a machine. 
J, You may (ee it at the (hop of any maker 
■ of aiathematical inftruments, and fuch are to 
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be foandl in every capital town in the king- 
dom. But to defcribe to you a machine, 
t^hich you coyld not make, would not only 
be dry and iininlerefting, hut almoft unin» 
ttlligiUe. You muft, therefore, at prefent, 
take the thing for granted. 
' ^ Very well; proceed, if you pleafe, with 
tile particulars in which thefe two kinds of 
lightning agree. 

J. Here, then, they follow : 

1/ Flaihes of lightning, fays the do£lor, 
are generally feen crooked, and waving in the 
air. — The fame, he adds, is the ele<ftric fpark 
alVirays, when it is drawn from an irregular 
l>ody at fome diftanee. 

2. Lightning ftrikes the higheft and moft 
pointed objeds in its way preferable to others, 
as high hills and trees,, towers, fpires, mails of 
(hips, points of fpears, &c. In like manner, 
ail pointed conduftors* receive or throw off 
the eledricfluid more readily than thofe that 
are terminated by flat furfaces. 



^ Condu5lor is a term ufedlsy ele£lricians for denot- 
ing any tiling that conducts the electric fire from one 
body 10 another. 
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3 . Lightni<)g is obferVed^ to take the readieft 
and beft condtiAor. So do)e«,e)tj£ificity inttte 
difcharge of the LeyderD ^ial'^* 

For <his reafon the djO^or fuppofes, that k 
.would be fafefy durifig a thunder ft<k'ni, .$• 
have one's clothes vet than dfjr^ ifts (lie 
lightning might then) in gitrat •meafiire, be 
tranfmitted to the ground^ by the water m 
the outfide of the body. It is fpundy he iayfi^ 
that a wet rat -cannot be i^illed by the explo- 
fion of the ele(3rical bolfCle, but that a dry. rat 
may. ' , . 

4. Lightning burns : ..fa doeii eleftricity.— 
Dr. Franklin fays, tliatthe Mu)d kindle with 
it hard dry rofin, fpirit?^ un.i^^Ntted, and evea 
wood. ■,- ;./vV T 

5. Lightning fometimes diflbl v^s ul^tals : fe 
does eledlricity.. r. 

6. Lightning rends fome bodie^.: the faoae 
does eledricity. Dr. Franklin obfervesy that 
the ele£lric fpark would ftrike a hole through 
a quire of paper. 

7. Lightning has often been known to ftrik^ 
people blind. And a pigeon, after a violent 



* A glafs that contains an accumulation of dc!6lric 

matter. 
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fliock of eleflricity, by which the do£lor in-' 
tended to have killed it, was obferved to have 
been ftruck blind likewife. 

8. Lightning deftroys animal life. Animals 
have hkewife been killed by the (hock of 
deitricity. Tne largeit animals, which Dr. 
Franklin and his friends had been able to 
kill, were a hen, »nd a turicey which weiglied 
about ten pounds. 

To demonftrate, in the cleareft manner 
pofBble, the famenefs of eledncal fire with the 
matter of lightning. Dr. Franklin, aftoniih* 
ing as it inuft have appeared, contrived adu-^ 
ally .to bring lightning from the heavens, by 
Aieans of an electrical kite, which he raifed 
when a ftorm of thunder was perceived to be 
coming, on. 

This kite had a pointed wire fixed upon 
it, by which it drew the lightning from the 
clouds. The lightning deicended along the 
hempen ftring that held the kite, and was 
received by a key tied to the extremity of it; 
that part of the tiring which the do<^or had 
in hand, being of (ilk,* that the ele£tric fire 
might Itop at the key, and not reach his body. 



i« 



* Some bodies conduA the e1e6lric fire, and feme do 
not conduct : fiik is a non-condu6loi(. 
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eledric iire thus obtained, he kindled \ 
and performed all the common elef^ric 
periments. 

^ Was not this difcovery, of the far 
of lightning and eIe(Slricity, applied b; 
Franklin to a mod ufeful purpofe ? 

>/. It certainly was, namely, to the (e< 
buildings from the dreadful efFefts of ligl 
in a thunder ilorm ; for as to the th 
itfelf, or the found or noife we hear, 
perfectly harmlefs ; it is the lightning 
that does the mifchief. 

^ How did he effe<Sl this ? 

^. Only by Hxing a pointed iron rOd } 
than any part of the building, and joini 
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wire till it reached the earth, where it was 
inftantly d^ffipated without doing any harm. 

^ Ought not all public buildings, and 
. efpecially all magazines, to have fuch an ap- . 
paratus for defending them from lightning i 

A. They certainly ought, and many, I 
believe, have. 

^ Does lightning do great mifchief In this 
cold climate of England ? 

A.. Not frequently ; yet fuch a thing fome- 
tirnes happens, as was the cafe with St. Bride's 
cbMrcht in London, the fteeple of which w^s 
di^m^iged by the thunder ftorm in 1764. 

^ ^. Is not the fire of eleftricity very dif- 
^ ibrwit frpm common fire ? 

A. It is, and operates in a very different 
manner. It has been known to melt a fword 
I in the fcabbard without injuring the fcabbard 
itfelf ; and to melt money in a man's pocket 
without burning his cloatbs. In a word, it 
feems to be of iuch a. nature, that it can eafily 
penetrate through porous bodies without 
aiFe£ting them, and fpends all its fdrce upoa 
thofe that are hard and folidi^ 

^, May hot the experiment of drawing 
lightning from heaven, by means ofai^ eI^4Uic 
kite, be attended with danger ? 
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A, It no doubt may, arid even actually has. 
It proved fatal to Abbe Richiman, who, ia 
1753, ^^^ k-illed by a fiaOi of hgtitning which 
he drew down from the clouds, in an experi- 
ment he was making at Peterfburg. 

^ Has not elecStricity been applied to fome 
medical purpofes ? 

A. It has ^nd that too, it is faid, with fo I 
much fucccfs, that it may nov^ be confidered 
as part of the fcicnce. We believe, however, 
that thofe who admmifter it are rather looked 
upon by the reft of the faculty as fo many 
quacks, as indeed the exhlbitecs of all new 
medicines are till their authority is firmly 
eftablifhed. 

^. May not fome electrical experiments 
be performed without the help of an electrical 
machine ? 

A. Yes, fuch as fhew the attra&ive and 
repulfive power of budies, but not fuch as 
produce lightning. Here follows one. Cut 
two bits of cc^rk mro the fh^pe and (ize of a 
common pea. With a needle draw a thread 
through each of the corks, fo that they may 
hang at the ends of the threads with a knot 
below them. Let the other ends of the 
threads be inferted in the notch of a fmall 
piece gf wood, about a foot long, an inch 



ARTS AND SCIENCES. ; 265 

broad, and of the thicknefi of a common 
match. Lay the piece of wood over the 
mouths of two wine glafie^, a few inches 
afunder, fo that die end of it, in which the 
threads are, may projed over the edge of the 
hither glafs, and the corks may be in contadi 
with one another* Take another wine glafs, 
and having nibbed it heartily with a piece of 
flannel, or the flcirt of a wodlen coat, hold its 
mouth to within about an inch of the corks, 
And you will fee them fuddenly ftart and con- 
tinue afunder for a confiderable time. 

^ How does it appear that ele£lricity has 
any ihare in producing earthquakes ? 

jf. This has been already explained in 
page 26, . 

j!^. You faid, that in the opinion of fome 
philofophers, the Aurora Boreales^ or northern 
lights, are owing to eleftricity. Who are the 
philofophers that entertain this opinion ? 

A. Signior Beccaria, of Turin, was the firft 
that advanced it. He thinks that the Aurora 
Borealis may be an elcftric matter perform- 
ing its circulation in fuch a ftate of the atmo- 
(phere as renders it vifible, on approaching 
nearer to the earth than ufual. 

He was followed in the feme fentiments by 
Mr. Canton, our countryman, who fays, that 

Aa 
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the Attmra Bonatis may bo the flafhinf of 
eledtric Are from pofitiVe towards negative 
cloudS)* at a great diitance^tbiough the upper 
part of the atmofphere, where the reiiftance is 
leaft. He fuppofes that the Aurora Borealis^ 
which happens at the time that the^edle (ia 
the mariner's compafs) is difturbed by the hect 
of the earth, is the eIe<Slricity of the heated air 
above ; and this, he fays, will appear chiefl7 
in the northern regions, as the alteration in 
the heat of the air in thofe parts will be the 
greateft. 

jThis hypothefis will not (eem improbable, 
if it be confidered that ele£lricity is now 
known to be the caufe of thunder and light- 
ning ; that it has been extra<£):ed from the air 
at the time of an Aurora Bgrealis ; that the 
inhabitants of the northern countries obfcrve 
the aurora to be remarkably flrong when a 
fudden heat happens after fevere cold weather; 
and that the curious in thefe matters. are now 
acquainted with a fubftance that v^ ill, without 
fridlion, both emit and abforb the eleflric fluid, 
only by the increafe or diminution of its heat; 
this is (he Tourmalin, a finguiar kind of 



* Clouds are faid to be poCtlve when they have 
much ele^iicltyi and negative vrhen too httle. 
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ftone, the pnopertics 6f which were about 
this time difcovered. 

^ Is not eleftricity fuppofed to be the 
caui'e of many other phenomena befides thofe 
you have mentioned ? 

jf* Signior Becparia thinks it is the caafe 
of water /pouts. To make this the more 
evident, h6 firft defcribes the circumftances 
attending the appearance of thefe fpouts* 
Th^y are as follow : — 

They generally appear in calm weather. 
The fea feercs to boil, and fend up a fmoke 
under them, rifing into a hill towards the 
(pout. At the fame time, perfons who have 
been near them have heard a rumbling noife. 
The fhape of a water fpout is that of a 
fpeaking trumpet, the wider end being in 
the clouds,, and the narrower end towards the 
fea. 

^ The fize is various, even in the fame fpout. 
The colour is fometimes inclining to white, 
^^d fomttimes to black. Their pofition is 
fonYetit^spferp^endicular to the fea, fometimes 
oblique, and fbmetintes the fpout it^lf is in 
the form, of a curve. Their cdntiduAnce is 
very various, fortie diffffjpearfng^as foon as 
fbriAed, and'fome continuing a "confiderable 
trmt. One that be had heard of continued 

A a 2 
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a whole hour« But they often vantflis aol 
prefently appear again in the dune place. 

^ Does not Beccaria likewife fuppofe diit 
whirlwinds and hurricanes are owiog to elec- 
tricity ? 

A. He does, and adds, that what water 
(pouts are at fea, whirlwiiids and hurricanes 
are by land. They have been known to tear 
up trees, to throw down building?, make 
caverns in the earth ; and, in all thefe cafes, 
to fcatter earth, (lones, bricks, timber, &c. to 
a great diftance in every dire£lton. Great 
quantities of water have been left, or raifed 
by them, (b as to make a kind of deluge ; 
and they have always been attended with a 
prodigious rumbling noife. 

That thefe phenomena depend upon elec« 
tricity, cannot, he fays, but appear very 
probable,^ from the nature of feveral of them; 
but the conjedure is made more probable 
from the following additional circumftances : 

They generally appear in months peculiarly 
fubje(Sl to thunder ftormf, and are commonly 
preceded, accompanied, or followed by light- 
ning, rain, or hail. Whitifh or yellowiih 
fla(hes of light have fometimes been feen 
moving with prodigious fwiftnefs about them. 
And, laftly,. the manner in which they termi- 
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^'itt«x»£^ rcfcmbles what mfght he cxpefle 
froit) the prolongaticn of an elo^tiilicd clbil 
toward* the fca ;. the water and the clou 
fininially attradtng one another : for the 
fuddenly contract themfelves, and dir)>erl 
ilmoft at once; the cloud riflng, and th 
water of the fea' under it falling to its level. 

But the moft remarkihle circumdance, an 
the moll favourable to the fuppofition of thei 
•depending upon eleflricity, is, that thev hav 
keen difperfed by prefenting to them fliarp 
fxiinted knives or fwords. This, at leift, i 
the conCtant pradtice'of mariners, in mani 
parts of the world where thefe water fpout 
abound; and he was aflbred, he fays, b; 
fevcral of them, that this method has oftei 
been attcndc'd with fuccefs. 

^. I (hint I have heard it faid, that thi 
meteor we ufnally call a falling ftar is ai 
■cleflrical aijpcarance: isitfo? 

jf. It probably is j and tbc fafl, wbici 
Signior Beccaria mentions in -confirmation o 
this opinion, is very curious and remarkable 
As he was one time fitting with ■ friend i 
the open air, an hour after fun-fet, they la 
-what is called a falling ftar dirc<£ling its cou' 
towards them, and apparently growing larf 
and larger, till ft difappcared iA>t iar fr 
Aa 3 . 
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them ; when it left tbeir hccsy hzjoAsy anl 
cloaths, with the earth, and all the neigh- 
bouring objeds, Aiddenly illuminated with t 
difFufed and gentle light, attended with no 
noife at all. 
^ While they were ftarting up, ftandins^ 
and looking at one another,^ fur prifed at the 
appearance, a fervant came running to them 
out of a neighbouring garden, and aiked 
them if they had feen nothing; for that he 
had feen a light (hine fuddenly in the garden, 
and efpecially upon the ftreams which he was 
throwing to water it i 



GALVANISM, or VOLTAISM. 

j^. Pray what is Galvanifm ? 

jf. A peculiar method of exciting elec- 
tricity, and it was fo called from Galvani, an 
Italian, who firft difcovered it. But the moft 
important fa6b have fince been made known 
to the worlc) by Volta, another Italian^ and 
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hence it is often called Voltaifin, and wil]^ 
probably, hereafter always bear thSs name. 

^. What is the difference between elec- 
tricity and voltaifni ? 

A. Eledricity is prpduced by fridion, and 
even by fhe contact of bodies. But in vol- 
taifm, it is neceflary that the bodies by which 
it is exhibited, fhould have fome chemical 
agency on each other. 

J^. Pray what do you mean by chemical 
agency ? . 

J. Here is a piece of fal-ammoniac, and 
alfo a piece of foda ; they have, fei>arately, 
little or no fmell, but if you fcrape fome 
powder oS from each, and mix the two fub- 
ftances, you have a very powerful fcent. In 
this cafe there is a chemical agency or a£tion 
be.tween the two bodies. 

^. But how is the fmell produced ? 

A. The faI*ammoniac cpnfifts of two fub- 
ftancef, viz. of muriatic acid, and ammonia 
in a ftate of gas; now the foda attracts to 
itfelf the muriatic acid, and the ammonia 
flies off; it is this which you fmell. It pro- 
bably reminds you of fpirit;s of hartfhorn. 

4^. Is ammonia and hartfhorn the (kme 
thing? ' 

A. They are nearly fo i the former is in a 
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ftate oFgis; like air, and invifi&Ie ; the latttr 
as you know is a liquid. 
. ^ How doe's this apply to galvanifiti ? 

jf. Here Is a piece of metal called zint, 
which you ittay plit to your -tongue, and you 
will find it has but little tafte : try a (hilling 
or half crown in the fa he way, and that has 
no tafte : but lay the zinc uti:]er the tongue, 
and the filver upon it, and bring the outer 
edges together : now you have a rather 
powerful tafte. 

^. How is this explained by chemical 
aftiori ? . 

jf, Thefe metals aft very powerfully on 
each other, and on the faliva in the mouth, 
which fluid they decompofe, and hence the 
fenfe of tafting is excited. 

^. What other common fails have you in 
explanation of this ? 

jf. Porter taken out of a pewter pot has a 
peculiar tafte very different from what it has 
when drunk out of glafs or earthenware ; this 
peculiar tafte Is an effeft of the fame fort. 

^. Where are the two metals f 

* A, Your bbferviition is juft; but though 

there are not two metals, there arc two fluids, 

viz. the porter and the faliva on the lips ; 

SLnd the voltaic zQxoh will take place between 
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two fliudi and a meul, or between two metal 
•f different kinds and a fluid. 

^ How is this a^on explained i 

jf. To take an eafy^ example : Water i 
a compound of two gaTcs, viz. oxygen ga 
and hydrogen gas ; now the galvanic a£lio 
decompofes water, and converts it into tbd 
two gafes, the oxygen gas unites with tli 
metal, and the hydrogen efcapcs. 

^ Is the metal different after the oxyge 
it combined with it i 

A. Yes ; it is then an oxide : thus filvi 
and oxygen is called tiie oxide >£ lilver ; an 
when united with zinc, iron, &c. tbey becom 
oxides of zinc or iron. 

^ Are any other fubftances belidcs meta 
and fluids affe£led by the voluic fluid \ 

A. The nerves and mufcles of animals ai 
very readily afieded. 

^ Does it require a large accumulatic 
6f the fluid for this purpofe? 

A. The nerves of animals are alKfled I 
fmallep quantities ofeledriciiy than anyod 
fubflances. 

^. How is this done ? 

J. I. If a living fro^ or a fifh, a 
flounder, be placed on a piece of zinc, * 
a flip of tin'foil on its back, and a comm 
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. cation be made between the ziiic and tin-foHy 
the mufcles are excited. 

2, If a perfon, in a dark room, put a flip of 

tin-foil upon the biilb of onet>f his eyes, and 

a piece of filyer in his mouth, by caufiHg 

thefe to communicate, a flafh of light VnXL be 

* feen. 

^ Hx>w is the comtounication made ? 

jt. By mekns 6f condudors : Conduftoti 
are divided into perfeft and imperfeS ; the 
perfcfl confifl: of metallic ftibftances and 
charcoal ; the imperfe(2 condilftors are water 
and fome other fluids, as the mineral acids. 
The fimpleft galvanic combination muft 
confift of threfe different conduftors, not all 
of one clafs, in order that they may have a 
chemical a<Slion upon one another, 

^ How are t*ne three bodies placed ? 

-//. When two of the three bodies are of 
the firft claf^ ; fuppofe zinc and copper ; and 
water or moiltened flannel the other ; a piece 
of zinc is to be laid on the copper, then the 
moiftened flannel ; then three other layers in 
the fame manner, and thefe layers may be 
repeated to any number, and the whole is 
called a pile, and by toachlnjg; the upper and 
lower plate at the fame inftant, a (hock will 
he felt. 
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^ Is this like an ele£b-ic OiQci: i 

A. Something fimilar ; and by 9thf f kin4$ 
of batteries the (hock may be piade aa firong 
as you pleafe. The fpark given out will 
burn all kinds of inflammable bodies. 

^ Can f^veral perfons receive the fhock 
at the fame time ? 

A. Yes, provided they join hands, and 
have their hands previoufly moiftened wjth 

water. 

I will now enumerate the leading fa£bs> 
which you may commit to memory. 

1. Voltaifm appears to be only another 
mode of exciting eleSricity. 

2. Voltaic ele£kicity is produced by the 
chemical adtion of bodies upon each other. 

3. This eleftricity can be made to fet fire 
to all inflammable bodies, as gun-powder, * 
cnarcoal, gold and filver leaf, &c. 

4. The nerves of animals arc moft eafily 
aiFeded by it of any known fubftances. 

5. Voltaic electricity is conduced by the 
fame fubftances as common electricity. 

6. When it is carried through aii animal, . 
it produces a fenfation refembling the elec* 
trical £hoek. 
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7* There are 'certain fifli, as die ele&ical 
eel, die torpedo, and the gymnotus, that 
have the power of giving the ele&ical (hock, 
which is very fimilar to that giyen by the 
voltaic battery. 
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